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Availability of Micronutrients in Gujarat Soils Part IT 


RESPONSE TO MICRONUTRIENT APPLICATION ON 
SOME REPRESENTATIVE SOILS OF GUJARAT 


R. T. DANGARWALA and B. V. MEHTA | 


| Institute ој Agriculture, Anand а 


| Introduction 


Micronutrients have been found to be either components or activators | 
of the enzyme systems, and as such their deficiencies lead to severe metabolic 
| disturbances which adversely affect the yield and quality of the produce, 
Deficiency symptoms on plants appear only in extreme cases, but often 
there is hidden hunger which cannot be detected by visual appearance and | 


| 
4 
still it affects the yield. It appears that there is a considerable scope for У 
improving the yield and quality in the case of high-yielding хааш by ts 
v 


including micronutrients in the fertilizer schedule. 


This experiment was conducted to study the response of crops {с t 
application of Fe, Mn, Zn, B, Cu and Mo in some of the represen 
soils of Kaira and Baroda districts of Gujarat where intensive culi 


is practised. 


Material and methods 


(а) Soil selection : 


^ 


On the basis of soil AS soils E аше 


| Р | MEE ll 
с | 
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applied micronutrients. Samples were collected from Anand, Boriavi, Borsad, 
Tarapur, Mehmadabad, Torna and Thasra of Kaira district and Gorwa, 


Sokhadakhurd, Wankaner and Limda of Baroda District. 


(5) Pot-experiments : 

The pot-culture study was made in rabi season as well as in hot 
weather. In rabi season cauliflower (var. Snowball) was grown as an 
indicator crop for В, oats (var. Kent) for Mn, wheat ( var. S. 227) for 
Cu and lucerne (alfalfa-var. local ) for Mo. In hot weather season, hybrid 
maize ( var. Ganga-5 ) was grown as an indicator crop for Zn and sorghum 


(var. CHS-1) for Fe. 


| Treatments : Three, viz. (1) Control, (2) Soil application : (i) 10 
ppm Zn as 2150, 760 (ii) 0-5 ppm Mo as (МН, );Mo;05,-4H,O 
| (iii) 25 ppm Мп as MnS0;-4H;O ( iv) 10 ppm Cu as CuSO% 5H,O ( v) 
5 ppm В as Na;B,0;-10H;O (уі) 10 ppm Fe as FeSO,-7H20 and.( 3) 
Foliar application : (i) 0-6% ZnSO,+0-3% Ca(OH), (ii) 0.057, 
ammonium molybdate (iii ) 0-6:% MnSO4--0-3 % Са(ОН); (iv) 0.4% | 
CuSO,+0-2% Са(ОН), (v) 0-2% borax (vi) 0.4% FeSO,+0-2% 


a Са(ОН )p. 


Replications : Three 


Soil application was done along with the application of basal dose 
prior to sowing or transplanting. Analar—grade chemicals were used to 
supply NPK as the basal dose as well as micronutrient application in the 
soil or on the plant as foliar spray. Foliar spray treatment was given after 


one month of the establishment of plants. 


(c) Pot-culture technique : 

| The polythelene-lined earthen pots of 4 kg. capacity having 24 cm 
‘and 11 cm of upper and lower diameters respectively with a drainage hole 
at the bottom were used for the experiments. Representative soil was 


horoughly mixed with twice the recommended basal dressings of NPK. Only 


Soils of Anand and Torna contained least organic matter, while. it p 


A 
$ 
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one half of the N was applied initially and the remaining half after about 
one month of sowing or transplanting. Throughout the course of experiments 
the moisture level in the pots was maintained at 80 per cent of field 
capacity by irrigating regularly with glass-distilled water except in case of 
B experiment, wherein distilled water from copper distillery was used. The 
crops were harvested after about 2 to 3 months depending upon the growing 
stage of the crops. Dry-matter yields were recorded. 


(d) Analytical technique : 

Wet-ashing procedure was employed for estimating Mn, Cu, Zn and 
Fe in plant material, while dry-ashing was followed for B estimation. 
Boron was estimated by Hatcher and Wilcox method ( 1950 » Mn by 
periodate method ( Jackson, 1958 ), Cu by modified method of Cheng and 
Bray (1953), Zn by Holmes method ( 1945), and Fe by orthophenanth- 
roline method (Jackson, 1958 ). 


General description of soils 


The soils included in pot-studies are locally called goradu from their 
colour and texture. They are alluvial in nature of Indo-Gangetic type. 
Texture of the soils is sandy, loamy sand or sandy loam. These soils аге 
very deep and have excellent drainage. Physical and chemical characteristics 
of the soils are given in Table 1. 


In general, pH was more or less around neutrality, except that of 
soils of Boriavi, Borsad and Tarapur which were slightly alkaline. There 
was practically no salt accumulation. 


Organic matter content of soils varied between 0-40 and 1-20 per 


Highest in Boriavi soil. Total nitrogen content of soils followed. alme 


phosphate except Torna soil, which was deficient in phosphor 


potash content varied from 11-0 to 28.6 mg. per 100 g Soil 
sufficiency: of potash jn all the soils. Cation exchange capa 


soils varied fom 8.5 to 15-1 me. | 100 8 soil, excluding 7 
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None of the soils contained less than 2 ppm of available Fe, below 
which response is likely. Exchangeable Mn varied from 2.1 to 10.4 ppm, 
while easily reducible Mn ranged between 47 and 145 ppm. Available Zn 
( dithizone-ammoniumacetate-extractable ) varied between 0.54 and 3.97 
ppm. Torna soil contained least available Zn which was very near the 
critical limit of 0.50 ppm; hence beneficial effect of Zn application may be 
expected on this soil. Hot-water-soluble B showed a variation of 0.09 to 
0.57 ppm, Available B content of Anand, Gorwa and Torna soils was very 
near the critical limit of 0.1 ppm and they may respond to B fertilization, 
Minimum available Cu content was 0.07 ppm, while maximum was 0.63 
ppm. Available Mo content varied between 0.021 and 0.072 ppm, least 
being in Torna soil, while it was highest in soils of Gorwa and Thasra. 

Results and discussion 
(i) Boron-cauliflower crop : 

None of the plants exhibited any visual deficiency symptoms of B 
and all plants were normal. Overall statistical analysis of yield data 
(Table 2) indicated that the treatment differences were not significant 


TABLE 2 


с Effect of B application on the dry 
matter yield (in g.) of cauliflower 
(on oven--dry basis--mean of 3 replications ) 


Village Control Soil Foliar 


application application 
Апа 6.6 7.2, 7.8 
Boriavi ` 7.6 8.2 8.7 
~ Borsad 8.9 10.9 10.9 
10.3 9.6 7.5 
9.4 11.2 7.6 
10.4 8.6 10.0 
9.4 9.6 6.9 
10.3 10.2 12.1 


7.9 


4 


\ | 
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but their interaction with the village (soil) was significant. Boron appli- | 
cation in the soils of Limda and Sokhadakhurd yielded significantly 
more than foliar spray application. In Torna and Wankaner Soils, 
reverse was true as foliar spray gave higher yield than soil application, 
Although such differences among methods of application were obtained, 
no response Was observed to B application on any of these soils, Soil 
analysis of these soils revealed that only Anand soil containing 0.09 ppm 
of available B, is likely to respond to B fertilization, but no significant 
response was observed, It may be stated, however, that there was a 
tendency for increase in the yield due to B application in this case. 


Boron content ( Table 3) of cauliflower plant under the control 
treatment varied between 22,5 and 37.5 ppm. Under soil application and ' 
foliar spray treatments it varied from 22.5 to 37.5 and 33.0 to 77.5 ppm 
respectively. Gandhi and Mehta (1960), working with different plant 
species, found that leaves of cauliflower contained 75 ppm of В. 


TABLE 3 
Effect of different methods of B application 
on B content and its uptake by cauliflower 


(mean of 3 replications ) 


Sr. Village Control Soil application Foliar applicatien 
No. c": = 
Plant Uptake Plant Uptake Plant Uptake 
content — mg.[pot conten! mg./pot content mg.[pot 


(ppm) (ppm) (ppm) 

1 Anand 3625 024 66.00 0.48 67.50 0.53 
2 Boriavi 31.87 024 3625 0.30 38.00 033 
3 Borsad 42.50 0.38 40.00 0.44 52.50 0.57 
4 Gorwa 22.50 0.23 22.50 0.22 3620 027 
5 Limda 37.50 0.35 4370 049 51.00 0.39 
6 Mehmadabad 36.20 0.38 33.75 0.29 38.70 0.39 
7 Sokhadakhurd 27.50 0.26 3620 0.35 3620 025 
8 Tarapur 27.50 028 32.50 0.33 4000 048 
9 Thasra 31.20 0.25 31.20 0.24 33.00 029 
10 Torna 30.00 0.20 4220 025 77.50 0.64 
11 


Wankaner 36.25 0.33 42.50 0.31 52,50 0.52 
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Berger ( 1949 ) reported that tops or roots of healthy vegetable 
crops such as beans, beets, cabbage, carrots, lettuce, tomato and turnip 
contained 30 to 40 ppm of B. But he has not given the value for 
cauliflower. The minimum value obtained was 22.5 ppm in case of Gorwa 
soil. Since the crop growth was quite healthy in this case and there was 
no response to B application, it may be said that this content of B in 
above-ground portion of cauliflower plant, 93 days old, was adequate for 
B nutrition of cauliflower. 


Minimum uptake of 0.20 mg. per 4 kg. soil was recorded in Torna 
soil of Kapadwanj taluka, while maximum of 0,38 mg. per 4 kg. soil in 
Borsad and Mehmadabad soils. It ranged from 0.22 to 0.49 mg. per 4 kg, 
soil under soil application and from 0.25 to 0.64 mg. under spray 
application. Calculated on hectare basis, minimum uptake of B under 
control was 112 g. in Torna soil and maximum of 213 g. in Borsad and 
Mehmadabad soils, 


(ii) Manganese-oats crop : 
All plants were normal and deficiency symptoms of Mn were not 


_ observed on any of the plants. Overall statistical analysis of the yield 
data (Table 4) revealed that neither the treatments nor their interaction 


TABLE 4 
Effect of Mn application on the dry matter yield (in g.) of oats 
(оп oyen-dry basis-mean of three replications ) 


Soil Foliar 
application application 

6.3 6.4 
9.8 10.1 

10.6 10.7 

11.4 11.4 

10.9 10.0 
9.1 9.1 

10.0 9.4 
7.0 7.4 
8.6 6.9 
5.1 5.5 
8.9 83 
$9. 


Village Control 


ot 
d 
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effects were significant. However, there was a tendency for a slight 
increase in the yield in case of villages Limda, Mehmadabad and Sokhad- 
akhurd due to Mn application. No response was observed to Mn applica- 
tion as the availability of soil Mn appeared to be adequate. Soil 
analysis has shown that the exchangeable Mn content of soils used in 
the pot-culture study was more than 3 ppm except in Limda soil of 
Waghodiya taluka in Baroda district, which has 2.1 ppm of exchangeable 
Mn, But its easily reducible Mn content was 113.0 ppm, indicating 


sufficient Mn availability to meet the normal requirement of plants for 


their successful growth. 1 


Under the control treatment, Mn content of oats varied between 36 
and 160 ppm ( Table 5 ). Similarly it varied between 50 and 134 ppm under 
soil application treatment and between 48 and 162 ppm under foliar spray. 
Thus, minimum Mn content of oats was 36 ppm. Samuel and Piper (1929), 
Piper (1931 ) and Leeper (1935) found 14to 15 ppm іп the whole plant 
at the flowering stage to be the lowest valuein healthy cereals. Oats with 
7ppm showed pronounced deficiency symptoms ( Nicholas, 1949). Baser 
and Saxena (1970) found that Mn absorption was higher in legumes as 


TABLE 5 


Effect of different methods of Mn Application on the 
Mn content and its uptake by oats 


( mean of three replications ) 


Sr. Village Control Soil application Foliar application 


No. сес 22202222: = 
Plant Uptake Plant Uptake Plant Uptake 
content mg. [pot content тв. Ipot content mg. [pot 


(ppm ) (ppm ) (ppm ) 
1 Anand 160 0.96 134 0.86 162 
2 Вогіауі 50 0.56 60 0.59 76 
3 Borsad 44 0.51 54 0.57 70 
4 Gorwa 142 1.70 94 1.07 152 
5 Limda 54 0.54 78 0.85 88 
6 Mehmadabad 36 0.30 50 0.46 48 
7 Sokhadakhurd 36 0.34 60 0.60 60 
8 Tarapur 114 0.81 114 0.80 118 
9 Thasra 82 0.80 88 0.76 120 
10 Torna 82 0.48 98 0.50 108 
11 


Wankaner 54 0.46 66 0.59 88 1 
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compared to cereals. Of these cereals, in wheat it ranged between 15 and 
85 ppm and in barley it varied from 10 to G0 ppm. The ranges mentioned 
for these two crops would also hold good for oats. In the present study 
the least Mn content of oats was 36 ppm under control indicating sufficiency 


of available Mn in all the soils. 


The Mn uptake of oats under control treatment ranged between 
0.30 and 1.70 mg. per pot containing 4 kg. soil. Similarly it varied between 
0.46 and 1.07 mg. per pot under soil application treatment and between 
0.44 and 1.73 mg. per pot under foliar spray. Calculated on hectare basis 
minimum uptake of Mn from untreated soil was 1682. in Mehmadabad 


soil and maximum was 952g. in Gorwa soil both of which produced 
normal crop. 


(iii) Copper-wheat crop : 

The wheat plants grown in pots were all normal and did not show 
any visual deficiency symptoms. Overall treatment differences were not signi- 
ficant (Table 6 ). The interaction effect was significant. In case of Gorwa 


EC TABLE 6 


irem 


Ге Effect of Cu application on the dry matter yield (in g. ) of wheat 
Е (on oven-dry basis-mean of three replications ) 


Village Control Si oil ' Foliar 
application application 

11.5 ІШЕ); 10.1 
18.6 16.1 17.0 
16.8 14.8 13.1 
15.7 10.7 16.1 
13.6 15.1 ДӘЛ 
11.1 11.9 11.6 
12.8 11.8 13.8 
11.5 12.5 13.1 
12.5 Wea 12.6 
12.5 11.3 12.5 
13.9 13.8 15.0 


13.7 


12.9 


EE. ooo ooo o D um 00 -Сє—К 
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soil containing 0.19 ppm of available Cu, foliar spray has yielded signi- 
ficantly more than that receiving Cu through soil application, but in none 
of the soil the control was significantly less than the soil or foliar treat- 
ment, It has been mentioned under soil study that Torna soil containing 
0.07 ppm of available Cu, which was below the critical level as per Wood's 
standard, may respond to Cu application, but statistically no significant 
response was obtained to Cu application either in the form of foliar spray 
or as soil application. 


Copper content of wheat plants under control varied between 4.5. 
and 10.0 ppm ( Table 7), between 4.0 and 23.5 ppm in plants under soil 
application and between 38.5 and 59.0 ppm in plants receiving foliar spray. 


TABLE 7 


Effect. of different methods of Cu application on the Cu content 
and its uptake by wheat 


( Mean of three replications ) 
Sr. Village Control Soil application Foliar application 
No. Е ся 
Plant Uptake Plant Uptake Plant Uptake 
content mg.|pot content mg.|pot content mg./pot 


(ppm) (ppm ) (ppm) 
1 Anand 9.0 0.10 6.0 0.07 52.5 0.53 
2 Вогіауі 5.0 0.09 8.5 0.14 42.0 0.71 
3 Borsad 8.5 0.14 9.0 0.13 49.0 0.64 
4 Gorwa 6.0 0.09 185 0.14 41.5 0.67 
5 Limda 9.5 0.13 10.0 0.15 48.0 0.75 
6 Mehmadabad 9.5 0.11 16.5 0.20 47.5 0.55 
7 Sokhadakhurd 10.0 0.13 23.5 0.28 49.0 0.68 
8 Tarapur 9.5 0.11 14.0 0.18 59.0 0.77 
9 Torna 4.5 0.06 6.0 0.07 46.0 0.58 
10 Thasra 9.0 0.11 10.0 0.13 47.0 0.59 


11 Wankaner 90 0.13 40 006 385 05% 
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Neelkantan and Mehta ( 1962 ) reported 15.6 ppm of Cu in normal 

wheat plants growing under field condition in goradu soil of Anand, 

Greaves and Anderson ( 1936 ) reported that healthy wheat plants contained 
5.6 to 16.7 ppmof Cu. Joshi and Joshi (1960) stated that wheat seedlings 
became toxic if they contained more than 10 ppm Cu and the sufficient 
d ue was from 5to 10 ppm. Using sand-culture technique Agarwala 
et al. (1971) found that normal wheat plants of different varieties contained 

4.3 to 7.0 ppm Cu, while deficient plant contained 2.2 to 3.8 ppm. Mehta 
et al (1969), working with different varieties of wheat grown at two 

locations viz. Anand and Thasra, found a variation of 5.6 to 19.0 ppm 

of Cu with an average of 11.4 ppm in Anand samples, while in Thasra 
samples, a range of 5.0 to 22.5 ppm with a mean of 14.7 ppm 

was obtained. In the present study, Cu contents of wheat plants (control) 

grown on different soils except Torna were covered in the ranges specified 

- by Mehta её al. (1969). But the Cu content of plant grown on Torna soil 
. маб very near the minimum value obtained by them. Therefore, it seems 


that in the case of this soil no response to Cu application is obtained. 


KE- 


But this is the case of a soil which should be watched for Cu deficiency. 
| Minimum Cu uptake by wheat under control was 0.06 mg, per 4 kg. 
soil in Torna, while maximum was under Borsad soil 0.14 mg. per 4 kg. 


oil. It ranged between 0.06 and 0.28 mg.[pot under soil application treat- 


p 
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TABLE 8 


Effect of Zn application on the dry matter yield (in g.) of maize 


(on oven-dry basis-mean of three replications ) 


Sr. Village Control Soil Foliar 
No. application application 
1 Anand 9.2 228 8.9 
2 Boriavi 12.1 12.0 13.5 
3 Borsad 12.4 13.6 12.6 
4 Gorwa 13.9 13.7 13.6 
5 Limda 12.7 11.8 11.9 
6 Mehmadabad 13. 12.0 14.5 
7 Sokhadakhurd 12.8 12.3 12.3 
8 Tarapur 11.9 10.1 11.8 
9 Thasra 14.4 13.6 15.0 
10 Torna 9.3 10.4 11.6 
11 Wankaner 12.0 10.2 11.1 
Mean 12.0 11.7 EU - 


LS.D. @ 5% S.Em. СМ. 


Treatment N.S. 0.25 11.7 
Interaction N.S. 0.81 11.5 


Soil analysis has indicated that all the representative soils incorporated 
in the pot study contained sufficient amount of Zn except one from Torna, 
containing 0.54 ppm which was very near the marginal value of 0.5 ppm 
and is expected to be.a Zn-responsive soil. Dry-matter yield of maize 
on this soil indicated some increase (though non-significant ) in the yield 
over the control due to soil as well as foliar application of Zn. 


Zinc content of plants grown under control treatment varied between 


23.6 and 47.3 ppm ( Table 9). Under soil application it ranged between 


29,4 and 55.6 ppm and under foliar spray it varied from 76 to 205 ppm, 
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TABLE 9 
E - Effect of different methods of Zn application on the Zn 
content and its uptake by maize 
(mean of three replications ) 
Control Soil application Foliar application 
Sr. e————— x [ae 
No. Village Plant Uptake Plant Uptake Plant Uptake 
a content mg.[pot content mg.[pot content mg.|pot 
(ppm) (ppm) ( ppm ) 
| Anand 23.6 0,22 42.4 0.39 109.6 0.98 
2 Boriavi 30.8 0.37 42.4 0.51 93.2 1.26. 
3  Borsad 28.0 0.35 38.7 0.53 76.0 0,96 
4 Gorwa 36.3 0.50 40.4 0,55 170.0 2.31 
5 Limda 38.6 0.49 43.7 0.52 170.0 2.02 
6 Mehmadabad 297 0.40 43.0 0.52 165.0 2.39 
7 Sokhadakhurd 38.9 0.50 43.2 0.53 205.0 2.52 
_ 8 Tarapur 41.3 0.56 55.6 0.56 128.0 1.51 
_ 9 Thasra 26.2 0.38 29.4 0.40 160.0 2,40 
10 Torna 36.3 0.34 Sly 0.53 150.0 1.74 
11 


‚_ Wankaner 37.0 044 48.4 0.49 187.5 2.08 


———— 


_ Май and Mehta (1958) reported 26.0 ppm of Zn in leaves of 
e plants grown on goradu soil. Viets et al. (1953) reported that à 
el of 15 ppm in the leaf of corn from the second node below the 
silking was adequate for 100 to 125 bushel yields. The level at 


In the present study, the Zn content of plants grown in 
gore, than the values reported by Melsted et al. 


———————— 
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mg. It ranged between 0.39 and 0,56 mg./pot under soil application 
treatment and between 0.96 and 2.52 mg./pot under foliar spray. When 
the uptake value was converted to hectare basis, minimum Zn removal by 
the above-ground portions of maize plants under control treatment amounted 
to 164 g. in Anand soil, while maximum amounted to 417 g. in 
Tarapur soil. 


(v) Iron-sorghum crop : - 

None of the plants showed chlorotic appearance, which is a typical- 
symptom of Fe deficiency. It has been mentioned under soil analysis that | 
the quantity of available Fe of all the soils can be considered sufficient 
for normal plant requirement and may not respond to Fe application. 
Overall statistical analysis of yield data also indicated that neither the 
treatment effects nor their interaction effects were significant (Table 10). 
In general, on none of the soils beneficial effect of Fe application was 
Observed indicating sufficiency of Fe in all the soils, 


TABLE 10 


Effect of Fe application on the dry matter yield (in g.) of sorghum 
(on oven-dry basis-mean of three replications ) 


Sr. Village Control Soil Foliar 
No. application application 
1 Anand 3.8 Sl 4.2 
p Boriavi 8.5 7.4 7.8 
3 Borsad 13.0 12.5 10.7 
4 Gorwa 13.2 12.8 15.1 
5 Limda 11.0 11.5 13.3 
6 Mehmadabad 11.8 12.0 10.8 
7 Sokhadakhurd 9.4 7.6 7.1 
8 Tarapur 1165 11.4 13.5 
9 Thasra 10.9 р 11.6 11.6 
10 Тогпа 7.6 6.6 7.3 
11 Wankaner 10.5 11.3 9.6 
Mean 10.1 9.9 10.1 
LSD. (0 5% S.Em. СМ, % г 
Treatment N.S. ut ШІП 3 
Interaction N.S. 0.60 11,6 52% 2% 
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par Iron content of sorghum plants under control treatment varied from 
ET 338 to 562 ppm (Table 11). Similarly it ranged from 425 to 669 under 
soil application treatment and between 544 and 931 ppm under foliar 


TABLE 11 


Effect of different methods of Fe application on the 
Fe content and its uptake by sorghum 


(mean of three replications ) 


Control Soil Foliar | 
NT application application | 
Sr. Village Plant Uptake Plant Uptake : Plant Uptake p 4c 
No. content mg./pot content —mg.[poi content mg. [pot | 
(ppm ) (ppm) (ppm) | 


Anand 469 1898 856 3595 
Boriavi 438 4721 750 5850 
Borsad 463 7025 931 9962 
_ Gorwa 562 6643 744 11234 
5 Limda 544 2 6463 806 10720 
Mehmadabad 488 5928 700 7560 
7 Sokhadakhurd 513 2 5084 931 6610 
_ Tarapur 513 6623 
Thasra 5951 
- Torna 2891 
ankaner 2 4803 


een Se 


8 range obtained for Fe content of sorghum plants under 


eatment is in accordance with, that Герое by Baser and Saxena 


ontaining 4 kg. soil. Under soil application treatment - 
.03 в. per 4 kg. soil and from 3.60 to 12 23 в. 
pray. Thus, the minimum uptake observed was 
; ах was 98 kg. ihe (а soil Й 
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E | (vi) Molybdenum—alfalfa crop : 
= | All the plants appeared to be normal and deficiency symptoms of 
| . Мо were not found on the plants grown in pots on any of the soils. 
| Average dry matter yield of all the four cuttings were pooled together to 
| study the overall effect of treatments and aie reported in Table 12. 
| ; TABLE 12 
= | Effect of Mo application on the total dry matter yield (їп р.) 
| of four cuttings of alfalfa 
24 | à ^ (оп oven-dry basis-mean of three replications ) c 
о ————————_ Ее SSS 
ot Sr. Soil Foliar 
E | No. Village Control EN ions и Ер отаона 
) | ] Anand 7.8 742, 6.3 
E | 2 Boriavi 14.8 15.3 14.5 
| 3 Borsad 14.5 15.6 14.2 
| | 4 Gorwa 12.0 15.1 BA 
) 5 Шаа 10.9 12.9 12.4 
) | 6 Mehmadabad 12.5 12.4 12.7 
| | 7 Sokhadakhurd 11.1 12.6 12.3 
) | 8 Tarapur 13.9 13.2 13.6 
: | 9 Thasra 12.6 13.0 12.7 
E. 10 Torna 8.5 9.8 8.0. 
ler | 11 Wankaner 11.3 13.2 12.7 
7A ———ÓÓÁ————— 
ke ИМ Меап 11.8 124], 12.0 
18 L.S.D. @ 5 % S.Em. CV. % 
nt Treatment 0.6 0.21 0.1 о 
5. Interaction NS. 0.68 
1 


Statistical analysis revealed that overall treatment 
icant, but the interaction effect was not significa 
E application of Mo in the 50 

$ " : 


1 з > x = < а Р" E je 3 Р ex ae 
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Under foliar spray the yields were intermediate but did not differ signif- 
icantly from those of control. Though the interaction effect was not signif- 
icant, foliar feeding of Mo of alfalfa raised on soils from villages Limda, 
Sokhadakhurd and Wankaner showed a tendency to increase the yield 
over that of control, while in Tarapur soil no such difference was observed, 
Torna soil, considered as Mo-deficient on the basis of soil analysis, 
showed an overall improvement in the yield of alfalfa when Mo was 
applied to the soil but no such beneficial effect was noted when fed foliarly. 
Thus, an overall positive response of Mo application was observed in 
increasing the yield of alfalfa, 


Thus, in general, B, Mn апа Fe application did not prove benefi- 
cial in increasing the yield of cauliflower., oats and sorghum respectively 
when grown in pots on some of the representative soils of Kaira and 
Baroda districts showing adequacy of these micronutrients in the soils 
studied. Molybdenum application proved beneficial in increasing the yield 
of alfalfa in some cases. Zinc fertilization gave a nonsignificant increase 
in the yield of hybrid maize on soil having its available zinc content 
just marginal. Copper application did not increase the yield of wheat on 
Torna soil but the plant content under control on this soil indicated that 
it was a case to be watched for Cu-deficiency in near future. 


| / | Summary — | 


т To study the response of applied micronutrients, pot experiments | 
11 were conducted by taking Каіга and Baroda district soils having values | 
i of available micronutrients below the critical level for deficiency as indic- | 


| ated by soil analysis and also soil samples which gave values of available | 

micronutrients somewhat higher than the critical level. The test crops | 

selected- were cauliflower for B, oats- for Mn, wheat for Cu, maize for Zn, 
sorghum for Fe and alfalfa for Mo. 


Soil analysis had indicated that В application on Anand soil may 
show positive response ‘because of its low level in: Soils, but no such effect 
was actually observed in this experiment, Boron ` content of the plant was 
above 25 ppm giving evidence for adequate В nutrition. : This: shows that 


; for soils baving larger proportion Of coarser fractions, somewhat lower 
pans B can prove Adequate. 


27799 
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Application of Mn did not improve the yield of oats on any of the 
soils and the Mn content of the plant was above 36 ppm in all cases. 
Similarly for sorghum crop there was no response to Fe application and 
the Fe content of plant was above 350 ppm. An increase in the yield 
of hybrid maize was . obtained on Torna soil having marginal value of 
available Zn as indicated by soil analysis. On the same soil Си applica- 
tion did not increase the yield, although soil analysis had indicated 
somewhat low Cu. Soils from Sokhadakhurd, Torna and Wankaner, which 
contained low available Mo, gave some response to Mo application, i 
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CAMPUS AND ITS SURROUNDINGS ( AHMEDABAD ) 
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Rajkot ( Gujarat ), India 


Abstract 


The paper describes flowering plants of the Gujarat University 
campus (excluding cultivated). General vegetation, climate and 
soils of the area are described and seasonal changes in vegetation 
are enumerated. Тоба Шу, two hundred seventy six species of 
flowering plants belonging to one hundred eighty genera and 
sixty four families (as per the classification of Bentham and 
Hooker) are recorded with their flowering periods and 
occurrence. Statistical analysis of the data is given. 


Introduction 


Flowering plants of Ahmedabad have been studied earlier by Saxton 
and Sedgwick (1918), Sutaria (1948, 1962), Gandhi (1958), Vaidya 
and Vora (1963), and Vaidya ( 1967). References of the occurrence of the 
flowering plants at Ahmedabad are also found in the work of Hooker : 
(1897), Cooke (1901, 1958 ), Talbot ( 1902, 1949), Blatter and Mc 
(1935) and Shah ( 1963). и 


Gandhi (1958) reported 809 species of flowering plants (inch 
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The present work was done during 1962-63 and 1967-69. The plants 
collected from the area in various seasons were identified. Emergence, 
flowering period and occurrence were recorded. About one hundred and 
sixty herbarium sheets are lodged in the herbarium of the Botany Depart- 
ment of the Gujarat University and the rest are in the herbarium of L, M. 
College of Pharmacy, Ahmedabad. Name of the species, their families, 
habit, habitat, flowering period, occurrence and local name are set in 
Appendix I. 


Study Site 


Gujarat University campus is situated in the western part of Ahmedabad 
city beyond the river Sabarmati, Ahmedabad is situated at Lat. 23° 04 
№, Long 72° 38' E. The M.S.L. is 55 m. 


The general topography of the area is almost plain with small ditches 
and depressions here and there. There are some abandoned paddy fields 


in the area. The site is now of extensive grasslands with scattered 
thorny bushes. 


Climate 
/ The climate of the area is tropical, monsoon dependent and semiarid. 
~ Winters ( December to February) are mild with minimum temperature 


| rarely reaching below 5°С. Summers (March to June) are hot and dry with 
f absolute maximum temperature reaching 47.8°C. May is the hottest month. 
4 Rains are experienced only during monsoon months (end of June to October). 
| Most of the гаш is received during July, August and September (Table I). 
| Average annual rainfall is 823 mm with total 37 rainy days. The rainfall 
is mostly scattered and erratic. According to Desai (1968), the mode 

of rainfall in Ahmedabad (including the University campus) varies : 
“(1) the commencement of the rains may be much earlier or consider- 
ably delayed than the normal date, (ij) there may be prolonged breaks 
in the rains, (i/i) the rains may terminate earlier or persist longer than 


usual, and (iv)the rainfall may be unevenly distributed in space and 
time. ” 


| 


" Average annual humidity is 64% for morning and 37% for evening. 
- Mean annual wind velocity is not high ( 6.9 km p.h. ). 
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_ sandy оп elevations and clayey in depressions. 


Flowering PlgWizeoy.Arya Samaj Foundation Chennai and eGangotri -23 


TABLE T 


Climatic data for Ahmedabad 


(From Climatological Tables, India Meteorological 
Department, Government of India ) 
Average of 30 years, 1931—1960. 


Air Temperature т Relative Rainfall Number Mean wind 


C (mean ) Humidity in of velocity 
Month Daily Daily pA mm rainy km p.h. 
maximum minimum morn- | Even- days 
ing ing zu. 
January 28.7 11.9 SS - 289 399 0.4 5.4 
February 31.0 14.5 322 2 qu 0.1 5.1 
March 35.7 18.6 47 20 09 0.2 13 
Аргїї 3917 23.0 49 18 1.9 0.2 7.8 
May 40.7 26.3 68 21 4,5 0.3 9.5 
June 38.0 27.4 77 41 100.0 4.2 10.8 
July 32.2 25.7 86 68 316.3 13.2 10.8 
August 31.8 24.6 84 69 2133 11.1 8.3 
September 33.1 24.2 ' 80 60 162.8 5.6 7.0 
October 35.6 25122 64 35 13. 1.0 4.6 
November 33.0 16.1 52 29 5.4 0.6 4.1 
December 29.6 12.6 507 72 (077 0.1 2.6 
Меап 
Annual 34.2 20.5 64 37 8231 370 6.9 


а ва а 05 
Soil 
The soil of the area is old alluvium of the post-cretaceous ag 


coarse, sandy alluvium with calcium concretions lodged at a li tle 
Soils show differences with slight change in me being 


Vegetation 


Most of the vegetation is xerophytic. 
rostachys cinerea Wt. & Arn. and. ; 


у 
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In the grasslands, apart from the scrubs named above, the Legumi- 
naceae plants like Tephrosia purpurea Pers., Crotalaria medicaginea Lam., 
and Cassia tora Linn, are common. In the sedges, Cyperus rotundus Linn. 
and in grasses Dichanthium annulatum (Forsk. ) Stapf., Cynodon dactylon 
Pers., Cenchrus ciliaris Link., Dactyloctenium aegypticum ( Linn.) Beauv., 
Digitaria sanguinalis Scop. are common, 

Trees are rare. Small trees like Streblus asper Lour., Acacia nilotica 


Del. and Salvadora persica Linn. are found very sparsely situated. 


Mangifera indica Linn, is a common cultivated tree, The common 
avenue trees in the area are : Albizzia lebbek Benth., Azadiracta indica A. 
Juss, Cassia fistula Linn., Dalbergia sissoo Roxb., Gliricidia sepium Stend., 
Kigelia pinnata DC., Mimusops elingi Linn., Peltophorum  inerme Leaves, 
Polyalthia longifolia B. & H., Restonea regia Cooke and Spathodea compa- 
nulata Beauv. 


Medicinal Plants 


A number of valuable medicinal plants grow wildly in the area. | 
Among the important plants, mention may be made of the following : 
Boerhaavia diffusa Linn.. Cassia auriculata Linn., C. obtusa Roxb., 
Convolvulus pluricaulis Choisy, Citrullus colocynthis Shrader, Datura 
spp., Eclipta prostrata ( Linn.) Linn., Enicostemma littorale Blume, 
Sphaeranthus indicus Linn., Tinospora cordifolia Miers, Tribulus terrestris 


Linn. and Withania somnifera Dun. 
Seasonal Variations 


The seasonal variation in the vegetation is directly related to the | 
rainfall and subsequent period of hot and dry summer. 


Immediately after the first rain, plants like Cassia tora Linn., Crota- 
laria medicaginea Lam.. Cyperus rotundus Linn, Cynodon dactylon pets., 
Tephrosia purpurea Pers., come up in the open grounds. Other plants like 
Achyranthes aspera Linn., Pupalia lappacea Mog., Peristrophe bicalyculata | 
Nees., Xanthium strumarium Linn., Digitaria sanguidnalis Scop., Dichanthium | | 
annulatum ( Forsk.) Stapf. grow gregariously at later periods. 


nize first as dominant species in the boggy situations are : Ipomoea 


! | 
During {һе monsoon and post-monsoon periods, plants which colo- | 
| 
Е и. 2%: | 
aquatica Forsk., Sagittaria sagittifolia Linn., Monochoria hasaetifolia Pres], | 
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and Marsillea sp. and various species of Cyperaceae. Others like Ludwigia 
parviflora Roxb., and Ammania spp. occupy the locality with drying of 
water in the post-monsoon period. At the end of November, when most 
of the water in boggy places begins to dry, the plants like Hygrophila 
spinosa T, Anders grow dominantly. When water is almost dried up from 
the soil surface, especially in the small ditches, plants like Mollugo hirta 
Thunb, Vahlia viscosa Roxb., Sphaeranthus indica Linn., Coldenia procum- 
bens Linn, are commonly dominating. Most of the plants developing 
during post-monsoon period survive in winter. Majority of the annuals 
dry just before the onset of summer. In summer, only scrubby vegetation « 
survives. 


TABLE II 


Number and percentage of families, genera and species of each class 


Dicotyledons Monocotyledons 
Number Percentage Number Percentage Total 
Families 55 85.94 9 14.06 64 
Genera 144 80.0 36 20.0 180 
Species 213 77.18 63 22.82 276 
TABLE Ш 


Number and percentage of genera and species of the dominant families 


=== 


Sr. Families No. of Percentage No. of Percentage 
No. Genera Species 

1. Graminea 21 11.67 32 11.60 

2. Papilionaceae 15 8.33 26 9.42 

3. Cyperaceae 5 2.78 18 6.52 

4. Compositae 13 7.22 14 5.07 

5. Convolvulaceae 8 4.44 12 4.35 

6. Euphorbiaceae 6 3.33 2 4.35 

7. Amarantaceae 8 4.44 11 3.99 


== —— 


————————————————— 
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TABLE IV 


Ur es 


Number and percentage of species belonging to the various habit 


2 —— — O 
Total Species Percentage 
1. Herbs 203 73.57 
2. Shrubs 25 9.05 
3. Climbers and Twiners 29 10,50 
4. Trees 19 6.88 
Total 216 100.00 
26. TABLE V 
Number and percentage of herbs 
2 co AM А 4. bcm „a 
8 Species Percentage 
(a) Aquatic herbs 13 6.42 
Ж (b) Prostrate herbs 55 27.09 
= e Erect herbs 135 66.49 


Total Herbs 203 100.00 


Statistical Synopsis 


A total of 276 species of flowering plants are recorded, which belong 
) genera of 64 families (Table Ш). The ratio of Monocotyledons to 
/ dons is 1:6 of families, 1:4 of genera and 1:3 of species. The 

КЕ пса to species 1:1.5. The dominant families in the area are 


n Table Ш with percentage of their genera and species. 
n 


d by three species, one of them is 
1 reflexa Roxb.). For details refer to 
4 асы. iw Y 


> чч 
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Observations and Discussion 
Most of the species belong to  Dicotyledons, however, family 
Gramineae is dominating in the area. The next important is the family 
Papilionaceae, Families like Cyperaceae and Compisitae also have more 
genera and species distributed in the area. Families, Convolvulaceae, 
Euphorbiaceae and Amarantaceae are also prominent in the area. 


In general, herbs are dominating the area while trees, shrubs and 
climbers are very less. However, most of the herbs become dry as summer 
approaches. The scrubby species survive during the hot summers and 
continue to grow throughout the year. This indicates that the general 
vegetation is ephemeral and xerophytic. 

Vaidya (1967) reported a total of 517 species of flowering plants 
from Ahmedabad and its surroundings. The Gujarat University campus is 
represented by 276 species of flowering plants, that is, 53.4 per cent of 
flowering plant species of Ahmedabad and its surroundings, Further, Vaidya 
has given the percentage of occurrence of species of the various families, 
as : Gramineae 11.32%, Papilionaceae 8.36%, Compositae 6.08%, Convol- 
vulaceae 5.13%, Cyperaceae 5.327/. These percentages coinside well with the 
present study (cf. Table Ш). 
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FACTORS RESPONSIBLE FOR THE SLOW PROGRESS IN 
INCREASING PRODUCTIVITY OF OILSEED CROPS 


О. P. SAXENA* 


Botany Department, University School of Sciences 
Gujarat University, Ahmedabad-9 


No adequate attention has been paid to the improvement of oilseed 
crops in our country due to their subsidiary importance in our daily 
life. More attention was concentrated on staple crops—cereal crops—where 
it has been possible to make a significant headway in improvement of 
wheat, maize, rice, bajra and jowar. Now the work is being intensified 
on pulses, The oilseed crops occupy only 11.2 % ie, 15.5 million hectares 
of total area under cultivation in this country, and oilseed crops being; 
castor, coconut, groundnut, linseed, niger, rape seed, mustard, safflower | 
and sesame (19), major ones being; groundnut (Arachis hypogaea L. ), 
sesame (Sesamum indicum L.), rape seed, mustard ( Brassicasp.), linseed 
(Linum Usitatissimum L.) and castor ( Ricinus communis L.) (18), and 
the last one being non-edible. I shall be discussing different aspects 


associated with the slow progress of groundnut, sesame, linseed and rape | 
and mustard only. 


Groundnut and sesame (kharif crops) are rainfed crops апа are 
dependent on rains. Toria is an irrigated crop in Punjab and submo ne 
regions but brown sarson is rainfed or receive irrigation alongwith 


kharif crop (18). Thus it may be concluded that oilseed crops 
country mainly depend upon rainfall. 


* БАЛЕ submitted for panel discussion at 
Tesponsible for the slow progress in increasing prodi 
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Factors associated with poor yields of oilseed crops : 


1. Environmental factors : The oil content is influenced by environ- 
mental factors especially weather conditions during maturation phase, the 
amounts of nutrients available and stage of maturity at harvest. The vari- 
ations between years in oil content are mainly caused by climatic factors, 
If there is sufficient water in the soil, high temperatures during ripening 
favour a high oil content. Nitrogen is of great importance in influencing 
oil content but it has been shown conclusively that very high applications 
of nitrogen cause a decrease in oil content. Oil is generally formed to a 

~~ large extent towards the end of ripening period, and the oil content is also 
influenced by the ripening stage at harvest, early harvest resulting in lower 
oil content. Despite the -influence of environment the oil content is 
very much less variable than the seed yield. The variation between individual 
plants in regard to oil content depends to a considerable extent upon 
genetic differences, while in regard to seed yield these are completely 
overshadowed by environmental conditions (26). 


Yield fluctuations are available from year to year in the same area and 
from region to region in the same year in case of groundnut. Distribution 
and amount of rainfall directly effect groundnut production. Early maturing 
bunch types are less adversely effected than late maturing spreading types, 
if there is good rainfall during early stages and 


———————M—Ü 


insufficient during late 
growth and developmental Stages of groundnut. Black soils with higher 


moisture retentive capacity and low rainfall contribute to higher yields in | 


comparison to lighter or well drained soils. Excessive rains also lower 
yields in such he 


avy soils. Sesame suffers heavily from water logging even 
for shorter periods, Humid and cloudy weather 


pests and diseases in mustard and linseed (18). Thus weather conditions 
play a vital role in production of oil seeds crops 
especially in case of groundnut where we should st 
rainfall and soil types thoroughly. 


increases depredation by 


in our country and 
udy the interaction of 


2. Physiological factors : Plant Physiology has been a neglected 


TR for шй timg in our country and still its due importance is not 
being recognised, It is clear from the fact that in most of our Universities, 
and research Institutes, there are no adequate facilities, well 


eg laboratories and trained research Personnel to do basic and | 
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applied research in plant physiology (10). Thus it is true that the major 
oilseed crops of India have not so far been subjected to basic physio- 
logical investigations (18), and in this way the plant physiologists could not 
contribute their share and help plant breeders in selecting varieties suitable 
to meet our demands. Of course, now, a start has been made by the 
plant physiologists, in spite of the above mentioned difficulties, information 
now is avaliable, although of preliminary nature, for selecting drought 
resistant varieties, and physiologically better varieties. 


In case of bunch varieties of groundnut which are non-dormant, = 
they would sprout in the field, if there are continuous rains at the time 
of harvest (20). This aspect has been confirmed with Spanish Improved 
variety and a loss of Rs, 89/- per hectare was estimated owing to redu- 
ction in the quality alone; loss in yields of pods was not worked out 
(21). Water-soluble auxin-like substances in the seeds appear to be respon- 
sible for the non-dormant nature of the bunch varieties (25). It might 
be possible to suppress the synthesis of these auxin-like substances by 
foliar application of maleic hydrazide, which antagonizes auxins (22) and 
induces dormancy. Maleic hydrazide (500 ppm) reduced the sprouts better 
in pot trial in TMV-2 and Spanish Improved and in field trial 200 ppm 
gave significantly lesser sprouts and pod-yield. was not affected when the 
chemical was sprayed at kernel-development stage (21). Similarly coumarin 
(1500 ppm) induces dormancy in non-dormant groundnut seeds of TMV-2 
and lowered amount of ascorbic acid (32). CCC (Cycocel) 2000 ppm 
likewise inhibits germination of groundnut var, AH 334 during the juvenile 
phase (9). Thus the chemical use of these substances will open new 
avenues in researches on increasing yields of groundnut. 


There is a positive correlation between root volume and drought 
resistance in case of groundnut, The drought resistant variety senegal 47-16 
had maximum nitrogen 4.38 7/ at the time of floral initiation, Short inter- 
nodes were associated with drought resistance. Gujarat groundnut drought 
resistant variety * Narrow leaf’ has thick cuticle layer on leaves and less 
number of stomata per unit area than other varieties (18). Use of anti- 
transpirants will be of great help in checking rate of transpirational 1055655 
of water to а large extent, 36 varieties of potatoes were ‘screened for 
Internodal patterns and it was pointed that 23 early varieties had. larger 
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proportions of internodes with long retarded phase while remaining 13 


late varieties had larger proportions of long accelerated phase (23 ). 

In drought resistant variety of sesame N.P. 6, water absorption rate 
is attained 4 hours after peak day temperature and there was higher oil 
content than other varieties which attained peak water absorption rate 5 
hours after peak day temperature and had less oil content, In addition to 
this the resistant variety had broad, and lobed leaves which later on became | 
narrow and lanceolate, thus reducing leaf area transpiration in later stages | 
of growth (18), Moisture stress reduced carbohydrates more in leaves | 

~ than any plant part in tomato. On rewatering of water-stressed plants a | 
very rapid and marked increase of starch with a corresponding increase in 


reducing and non-reducing sugars was evidenced (30). 


| 
Essential changes. in hardening of plants seems to be ап increase | 
in the ability of proteins to absorb water ( hydrophily). One of the best | 
ways to increase heat tolerance is to harden plants at low temperature, | 
Low temperature reduces the growth rate and salts and sugars accumulate | 
in the cells. The results is, an increase in osmotic pressure of cell vacuoles | 
and withdrawal of water from the protoplasm. This in turn increases | 
hydrophily in plants ( 13 ). Indoleacetic acid or 2, 4-D when applied to | 
the pea stem sections greatly reduced the amount of protein coagulated | 
by heat from extracts of these tissues. Total protein content was not altered, | 
only the coagulation threshold. Gibberellic acid, which also promotes stem | 
growth enhanced the auxin effect on proteins. Thus growth substances, | 
| 


A es У 4-D, GA and AA probably play а part in heat hardening 
(8, 14, 15). 


Pre-sowing hardening method for dry farming conditions in our 
country has been advocated due to the Superiority of pretreated seeds in 
having higher dry matter production, relative growth rate of seeds and 
‘seedlings not only under full water conditions but also under restricted 
Watering as well as under drought and salinity conditions: The pretreated 
seeds extract moisture from. the atmosphere more efficiently because of the 
fact that alternate drying and soaking makes the sued more hydrophilic 
and enable the seed to imbibe water at higher tensions. There is higher 
_ hydrolytic activity in the pretreated seeds. (8). An mes of 25% over 


i controls was obtained in grain yield per acre in plots sown with 


= €C-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Factors Respaigihledfoy Аба 55494) НОПО i@hennai and eGangotri 53 


pretreated seeds (7 ). This aspect has been discussed. in greater details in 
another paper by us (28). 

During the course of last 30 years the extensive work has been carried 
out on physiology of drought resistance and it is concluded that tempe- 
rature of ripening period was of paramount importance in determing yield 
and 1000-kernel weight both under irrigation and water Stress conditi ons. 
Temperature of drought period has also a profound effect on survival 
values as well as growth and yield after recovery from wilting. Drought 
of short is beneficial in the early stages of the plant as far growth and 
yield аге concerned, while drought in the later stages during flowering or * 
maturation adversely affects the growth and yields, Pretreatment of seeds 
with ascorbic acid helps significantly in over-coming the adverse effect of 
diought. Early varieties generally escape drought. Properties of protoplasmic 
colloids such as hydrophily and, permeability of protoplasm increased during 
hardening (8, 16). 


Effect of photoperiodic treatments on pods and yield of sesame as 
well as effect of various chemicals including ascorbic acid on yield of 
sesame are being investigated in greater details ( 11). IAA, IBA, and NAA 
had promotive effects on Brassica campestris (6) but they inhibited the 
process of vernalisation in case of Linum (4). None of the auxins tried 
could produce earliness in flowering when unsplit seeds of Sesamum indicum 


were used for sowing (5). 


Thus from the foregoing it is clearly evident that now various 
parameters are available to select drought resistant varieties as well as in 
further improving the yield of oilseed crops. 


3. Genetic factors : According to all experience to date ( 26 ) selection 
for high oil conent can be made. without undesirable secondary effects 
upon seed yield, and the selection for oil can be fairly strong. By selecting 
for high oil content in several unrelated populations, crossing the selected 
populations, and, repeating the selection, it should be possible to counteract 
the deleterious effects of inbreeding and to accumulate genes for high oil 
content in the population. The quality of rapeseed oil would be improved 
considerably if fatty acid pattern is changed through breeding. As linolenic 
acid is the main precursor for * off-flavours * (2) in rancid rape seed 
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oil, it is an important task to diminish the content of this acid. The 

plant breeder has to dry to increase linoleic acid if this oil has to 
| compete in the market with the cotton oil. The erucic acid should be 
| diminished, Erucic acid with high its high solidification point prevents 
the use of rapeseel oil as cooking oil. The content of isothiocyanates | 
should also be lowered. When breeding for less tendency towards rancidity, | 
it would be profittable to investigate—in addition to the stability of linolenic | 
acid, free ions of copper and iron and content of vitamin E (tocopherol) (2), | 


In case of groundnut drought resistant varieties are now available | 
TMV-I (spreading variety with 135 days duration) and TMY-3 is 
similar popular type in rainfed areas. This early variety escapes drought 
periods in later stages of growth and development and hence do well. 
| Spanish-5, Improved Spanish or Improved small Japan are also early 

varieties (90-105 days). Similarly in case of brown sarson var. DS 17M 
(Suphala ), The greatest difficulty in Brassica spp. is that they are very | 
susceptible to mustard aphids and losses due to aphids are enormous. We | 
have to breed varieties, which are resistant to aphids. In this connection, 
mention may be made here of Brassica hirta, which is highly tolerant to 
mustard aphids, it is higher yielder but being a late variety, it is not 
preferred (31). It may be mentioned that in case of castor, a very early 
variety has been developed from variety HC-6; variety ‘Aruna’ matures 
in 130-140 days depending upon season through the use of thermal neu- 
trons. The life cycle has been reduced further by nipping all axillary buds | 
e main shoot soon after the emergence of primary spike, without reduction 

in yield. Nipping resulted in reduced plant height, and 
synthetic efficiency. So in case of B. hirta similar therm 
be tried to yield early variety, Physiologic 
and vernalization treatment and use of gro 
interesting results, 


effective photo- | 
al neutrons may | 
al manipulations of Photoperiodic 
wth substances may also produce 


4, Storage factors : Firstly the storage conditions inour country are 


ue to faulty and poor storage facilities the losses 


Such storage problem is quite complex in case 
of nol seeds, because their quality will decrease more or less rapidly 
depending both upon their chemical composition and to the extent to 


sed to air, lisht and heat, The properties of crude 


are quite alarming and as 


which they are expo 
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rapeseed oil—besides its fatty acid composition are in many way dependent 
upon the degree of maturity of seed, the way of harvesting and drying 
and storage conditions (2). When the unsaturated fatty acids are attacked 
by oxygen they undergo a series of reactions at their double bonds and 
bad tasting even toxic-split products will accumulate. There are larger 
differences in the rate of oxidation of mono to polyunsaturated fatty acids 
than those due solely to their number of double bonds, Thus even the 
saturated fatty acids are oxidized but by another mechanism than the 
unsaturated ones. The rate of deterioration is however not only dependent 
upon the fatty acid composition, but also upon some other substances, : 
which are dissolved in the fat. Thus uncomplexed heavy metal ions, mainly 
copper and iron іп native fats increase the rate of oxidation. Vitamin Е 
(tocopherol) and chlorophyll (when fat is kept in light ) are native anti- 
oxidants or pro-oridants. They delay the oxidation of fat at expense of 
their own oxidation (2). Various workers have worked out best storage 
conditions of oilseed crops, which we may use: 


1. Arachis hypogaea seeds if stored at-18 ^C or 1 °C give 100 % 
germination even after 4 years (27); if seeds of groundnut are 
stored in air tight containers over 4 years, there was still good 
germination % ( 24). 

2. Seeds of Brassica napus var. napobrassica, if stored at 4 97 
moisture in air-tight containers at room temperature retain 
viability even for 10 years (34); while seeds of Brassica napus 
stored in closed bottles were good even after 5 years ( 33 ); and 
B. campestris seeds stored in warehouse retained 50% germination 
during 7-11 years storage period (17). 

3. Linum seeds stored at 7-8 % moisture level in metal containers 
at 28.9 to 32.2C retained 89-99 % germination after 7-14 years 
and during their storage for 15-18 years percent germination 
was 50-89% (12); Treated seed, low R.H. and moderate temp, 
could retain viability for 3.5 years (3 ). 


4, Viability in case of sesamum was retained for a period of 
about 3 years by keeping seeds in air-tight containers (24). 


Thus it will be seen from the facts mentioned above that by storing 
the seeds of various oilseed crops, we can preserve the seeds or germplasms 
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for a longer period than at the present. Further work is required to 
intensi^y researches on various other storage methods and methods Гог 
determining viability. The storage and viability. methods should be cheap, 


reproducible and quick ones. 


5. Plant protection factors : Although general and specific measures 
are available now for fungal and viral control of diseases of sesame, 
linseed, groundnut and Brassica, but due to their high cost, non-avail- 
ability to workers; residual effects, the total measures have been thus still 
unsatisfactory and hence greater efforts are needed to screen more easily 
available, cheap, and safer fungicides for effective control of various dis- 
seases of these crops (1) Similar is the case with entomological measures, 
We have to pay attention to newer and safer insecticides like Malathion 
(safest insecticide ); Menazone against aphids; Thiodan and Dipterex 
against caterpillars and general use rather than DDT etc., whose hazards 
and residual effects are very well known these days. So we should intensify 
researches on these safer insecticides very thoroughly on these crops (29). 
We may try the biological controls also. 


Conclusion 


One can conclude from the foregoing that it will not possible to add 
new acreage to the oilseed crops in view of their subsidiary importance 
and maximum land under cultivation. What we have to do now is to 
improve these crops at plant types and plant levels only through genetic 
engineering and physiological manipulations. We should aim at developing 
early maturing plant types with efficient photosynthesis, resistant to drought, 
pests and diseases. At plant level further improvement can be done by 
Physiologist, Pathologist as well as Entomologist. We should aim at having 
early maturing variety in case of Brassica, with lower linolenic acid, 
erucic acid and isothiocyanates along with higher linolenic acid, Vitamin- 
E, and lesser amounts of metal ions of copper and iron in oil. Logging 
resistant varieties need to be developed in case of Sesamum, Rainfall and 
soil types studies have to be conducted very thoroughly for groundnut. 
Linseed variety should be resistant to pests and diseases, Bunch varieties 


inhibitors like maleic hydrazide, 


NAA, coumarin and cycocel etc, to check pre-germination sprouts 


| 
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The yields of the oilseed crops can be increased to a large extent by the 
foliar or pretreatment of seeds with ascorbic acid and other growth regu- 
lators. Thus various problems of slow progress in increasing productivity 
in oilseeds crops can be solved to a greater extent by having coordi- 
nation between different disciplines. 
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OPTICAL' RESOLUTION OF PARTIALLY' ACTIVE 
(+) PHENYL (2-METHYL). BUTYL CARBINOL 
AND ITS ALKYL-OXYGEN FISSION REACTIONS 


N. N. Mistry AND K; A. THAKER* 


Chemistry Department, University School of Sciences 
Gujarat University, Ahmedabad-9 


Summary 

Much less work has been done on optically active secondary 
oarbinols with an additional asymmetric carbon atom. The present 
work, therefore, was undertaken to study the effect on optical 
rotation by resolving the partially optically active (+) phenyl 
(2-methyl) butylcarbinol through the newly created secondary 
-OH group. j 
Alkyl-oxygen fission reactions were also studied. 


Discussion 
Kenyon and Pickard have resolved а large number of secondary 
carbinols of different types !-9. These have only one asymmetric carbon 
atom. In the present work the partially optically active (+) phenyl (2-methyl) 
butylearbinol [a 2--6.48 (1—1) was taken for resolution in which an 
additional asymmetric carbon atom was created. This carbinol was prepared 
from (—) 2—methyl-butan-]-ol, | @]0—4.69. (1-1) as follows : 


CH, CH; r 
| P (red) and Br; | 
CHCH;GH-CH, 0H ——— =“ сну сна се они ве 
( —) 2-methyl-butan-l-ol : (+) I-bromo-2-mothylbütaree ' 
Mg in Ether CH; . C,H,CHO 
CH, OH CH;CH;CH.CH;MgBr --- —> 


eee | 
CH3CH?CH-CH^ C.H; 
(+) Phenyl-( 2-methyl) butylcarbinol. 


"Present Address : Professor. of. Chemistry, Saurashtra University; 
Bhavnagar ( Gujarat, ) 
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This carbinol showed [0 22 4648 (1-1) | 


Taking the advantage of the newly created | secondary —O H group, | 
the partially optically active hydrogen phthalate was prepared and ap 
attempt was then made to resolve using different alkaloids like I—brucine, 
I—strychnine and l—quinidine. Out of these l--brucine was found to be | 
more satisfactory, Owing to the resolution through this new centre the | 


catbinol showed high optical rotation as 


[ o 222.85 (1=1; c, 13.8 in acetone ) and 


[a |2+2.32 (1=1, c, 12.5 in acetone ) 


Experimental 


(+) 1-Bromo-2-methylbutane, | 

The fusel oil containing (—) 2—methyl butan—l—ol was distilled at 
128—130? using 16” long fractinating column, whereby pure (—) 2-methyl | 
butan—I—ol was obtained.!° 


[n]5—4.69 (1-1); 430 0.8279; пзо 1.45 


(+) |—Bromo—2—methylbutane was obtained by reacting (—) 2—methyl | 
butan 1—o1 (320.0 gm) with red phosphorous (20.0gm) and liquid bromine | 
(266.6 gm). The resulting (+) 1 
at 116—1180.11 


—bromo—2—methylbutane was distilled | 


(410% 1.52 (1-1); 4% 1.258; n30 1 4580 


1—bromo—2—methyl butyl—magnesiumbromide was obtained from 
1—bromo—2—methylbutane (75.5 gm), 


| 
| 
| 
Partially optically active (+) phenyl ( 2-methyl) butylcarbinol. | 
It was cooled to 0—50 


Mg turnings (12.16 gm) and ether. 
and the etherial solution of benzald 
| ehyde (53.0 gm) 
ios RR SUR one hour. The complex was refluxed for 018 
x ап E overnight. Next day it was decomposed with ice and 
е: E (10%) Solution. The etherial layer was separated, 
d ш M bisulphite ( 10%) solution, water and dried (М250);: 
ether the residual carb; i - 
E yeu DM arbinol was obtained at b.p. 216 


[2156-48 (1-1); 4% 0.9988; пзо 1.508 


2C-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


г. НИ Уа Ири 


дуд | Optical Кезој ње ‘Arya Samaj Foundation Chennai and eGangotri 61 
| 
| Resolution 
| 
Up, | Hydrogen phthalate from partially optically active (+) phenyl- (2-methyl ) 
an | putylcarbinol : 
Ine, | 


| A mixture of partially optically active (--) phenyl-( 2-methyl ) 


the | butylcarbinol, ЕКЕ gm), benzene ( 50.0сс), pyridine (30.0сс) and 
| phthalic anhydride (29-6 gm) was refluxed for six hours and kept at 
| room temperature for three days. 
The contents were taken ina little acetone and ether (50.0cc) and 
then washed with НСІ (3N), water and dried (sodium sulphate). The hydrogen 
| phthalate, obtained after removal of ether was crystallised from ligroin, 
| m.p. 127-128"; yield 58,67. 
| Brucine salt from hydrogen phthalate : 
| at | Brucine (39.2 gm.) was slowly added to the partially optically active 
thyl | hydrogen phthalate (32.6 gm.) in acetone (400.0cc), whereby less soluble 
| brucine salt separated which was filtered off and again subjected to four 
| fractional crystallisations in acetone giving brucine salt. m.p. 223-225°. 
thyl (-) phenyl (2-methyl) butylcarbinol : 
ine | The less soluble brucine salt (10.0 gm.) was decomposed with 
led | ice-cold sulphuric acid (3N) to give(-) hydrogen phthalic ester, which.was 
| crystallised from ligroin, m.p. 123-124°, [a.] — 18.32(1=1; С, 3.486 in 
| benzene). The rotation of the hydrogen phthalic ester which was (034 — 
| 18.32 in acetone, racemised completely on leaving overnight. To the sodium 
| ethoxide solution (Na metal, 3 gm. and 60 ml. ethanol; 99.5%), (-) phenyl 
| Q-methyl) butyl hydrogen phthalate was added and the contents were 
om | refluxed for two hours and cooled, extracted with ether, washed with 
eng water, dried (sodium sulphate) and on evaporation of the ether yielded 
m) the active carbinol. 
0119 
nd j (4)58 — 22.85 (121; с, 13.8 in acetone). It was an oil. 
ed, Е found C, 79.6; H, 9.2 
ју СНО Requires- C, 80.9; Н, 10.1 
6- 


(+) phenyl (2-methyl) butylcarbinol : 
The more soluble brucine salt from the filtrate on slight concen- | 
{ration and decomposition gave partly active (+) hydrogen phthalate, 
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(14.0 gm.) m.p. 115-116° which subsequently was decomposed with sodium 
ethoxide to get the partially optically active (+) phenyl (2-methyl). butyl- | 
carbinol. [a]? +2.32 (1=1; с, 12.5 in acetone). 


Alkyl—Oxygen Fission Reactions : 

(1) (a) Sulphone from partially active (+) phenyl (2-methyl) butylcarbinol ; 
Partially active carbinol (1.0 gm.) in glacial. acetic асїй. (5.0 ml.) was | 

added to sodium-p-toluene sulphonate (1.5 gm. in 4.0 ml, gla. acetic acid) 

to which a few drops of con. sulphuric acid were added. On keeping 
| 
| 
| 


overninght, a white crystalline compound was separated and this was 
filtered. (0.9 gm.) m.p. 129-130°. 


(b) Sulphone from partially active. (--) phenyl (2-methyl) butyl. 
hydrogen phthtalate : 

; The hydrogen. phthalate of partially active (+) carbinol (1.8 gm.) was ` 
dissolved in NaOH (18 cc; 3N) and to this was. added. sodium—p-toluene : 
suphonate (1.5 gm.) dissolved in water (20.0.ml). On keeping .overnight a. 

à white crystalline compound was obtained. (0.8 gm) m.p. 130-1312, 


_ C) Hydrogen phthalate [9]38 — 18.32 (1—1) similarly yielded the (--)- 
sulphone m.p. 130°. 


(2) Phenyl (2-methyl) butyl chloride : 


; Partially active (+) carbinol (1.0 gm) was triturated with acetyl 
chloride (1.0сс) and kept in a desiccator for several days over NaOH 
E during which time the colour changed to a dark green brown.: 

Found Cl: 17.61% 
id Срнуст Requires Cl 18.06% 


Tuo lowed. to stand. fatutdomitempera- ` 
n.a ‘colours. ois Was «separated; which, did not 


Optical Reso 


(4) Benzoyl derivative of Phenyl (2-methyl) butylamine : 


and NaOH solution (5.0 ml ;:3N); The gummy solid separated, was dissolved 
in ethanol and the solution on cooling. gave a white solid. m.p. 158°. 


(5) Acetyl derivative of phenyl (2-methyl) butylamine : 


On pouring the mixture on ice a white solid mass was obtained, which 
did not crystallise from benzene, acetone, on alcohol. m.p. 136°. 
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The oil from (3) (0.5 gm) was shaken with benzoyl chloride (1.0 cc) 


Found N, 4.36% 
СрНа NO Requires М, 4:98 % 


The oil from (3) was refluxed for 5-10 minutes with acetic anhydride. 


.Found М, 5.9% 
‘CHNO ‘Required N, 6:47 
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Abstract 


Phenyl hydrazine, hydrazine hydrate, sodium sulphite, sodium | 
bisulphite, and sodium perborate have been investigated as | 
corrosion inhibitors for copper in nitric acid. Phenyl hydrazine | 
and hydrazine hydrate are excellent inhibitors where as the 
performance of sodium sulphite, sodium bisulphite and sodium 
perborate is less satisfactory. 


The corrosive attack of nitric acid on copper is mainly due to the 
“nitrous acid formed by the reaction between Copper and nitric acid. The 
reaction of nitric acid on copper is conditioned by (1) concentration of 
the acid; (2) temperature; (3) presence of nitrous acid and (4) solubility of 
the reaction products in the acid. It has been suggested that as soon as 


a trace of NO, has been formed by the reaction NO,- +2H*+e--»NO, 
+H,0, it is quickly reduced to NO;- 
Then NO;- combines with hydrogen 

acid can readily react with nitric асі 
quantity of NO, by the reaction HN 
1 79 cycle, the quàntity of NO, and HNO, 
Б break the catalytic cycle is capable 


by the reaction NO,+e->NO,-. 
ions to give nitrous acid. Nitrous 
d to regenerate twice the original 
02+HNO,>2HNO, +H,0. In each 
is doubled, Any substance which can 
of retarding the corrosion of copper 


of phenyl hydrazine, hydrazine 


iu odi : 
R sulfite, sodium bisulfite and sodium perborate as corrosion 


Coo RR ж | EE 
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Experimental : 

Electrolytic copper supplied :by..Kamani. Metals: and- Alloys: .Ltd., 
Bombay were used for the study. The .preparation-.of specimens and: Corro- 
sion tests were. carried out.as described in our earlier publication}, 


The influence of time and nitric acid concentration оп inhibitor 
| efficiency is given in Table 1. The change in potential of copper with time 
in 2.0 N nitric acid in the presence and absence of inhibitors is given in 
figure 1. The effect of current density on the cathode and anode potentials 
| of copper in 2.0N nitric acid in the presence and absence of inhibitors is 
given in figure 2. The dissolution of copper in nitric acid increases with 
| time as well as with the concentration of nitric acid. The steady state 
potential value of copper in 2.0N nitric acid is 422 mv. The value of 
in 2.0N nitric acid is 1.549 x 107? атр/ст2. 


lcorr 

In order to estimate the influence of ‚ап. inhibitor,;it is very-impor-- 
tant to measure the loss in. weight. of metal in «ће first. few minutes of 
the reaction and this is especially true for the aggressive media. Accord- 
ing to  Putilova2, insufficient. attention is being given in studying the. 
initial period of the corrosion of metals іп the presence of various, inhi- 
bitors, which could partly explain the -lack of agreement often observed 
between results of laboratory tests and practical conditions. 


Phenyl hydrazine : 

Phenyl hydrazine is a good inhibitor; It “is relatively: more effective = 
| in concentrations of nitric acid above 2.0N. The corrosion -of copper -in:- 
3.0N nitric acid for 15-60 ‘minutes in the presence- of .2.17-17:4 ту! of | 
phenyl hydrazine is less than that in 2.0N nitric acid. “Such a -behaviour is -- 
| also observed in 4,0М-апа 5.0N пите acid solutions- for 10-30: minutes 
duration. 


In 40N апа 5.0N nitric acid, even at as low a concentration as 
| 2.17 ші/1 of phenyl hydrazine, the corrosion of copper is retarded. to, an.» 
extent. of 97-99% whereas іп 2.0N .and, 3.0N,, it is .retarded to an 
extent of 83-947/ and 93-99% respectively. 

The steady, state . potential... of copper. ,in 2.0N nitric, acid, іп. the 
presence of 17.4 ml/l phenyl] hydrazine. shifts, slightly, in the positive direction, 
the value being +28 my,. 
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| 
There is considerable cathode polarization as compared to the anode | 
polarization. Thus, the effect of phenyl hydrazine is of a mixed type with | 


a predominant action on local cathodic areas. | 


- ' The value of ол, is 4:677 x 10-5 amp. / cm? the efficiency being 97.0% 


Hydrazine hydrate : 


Hydrazine hydrate is a very gcod inhibitor for copper in nitric acid. 
The inhibitive action of hydrazine hydrate is immediate and it is highly 
effective іп 2.0—4.0N nitric acid at 0.43 ml/l concentration! of hydrazine | 
hydrate, whereas in 5.0N nitric acid, the effective inhibition is obtained | 
at higher concentration, 0.87 ту! of hydrazine hydrate. The loss in weight 
of copper in 2.0N, 3.0N, 4.0N and 5.0N nitric acid solutions for the | 
period of 15 minutes at 0.87 ту! of hydrazine hydrate, is respectively | 
1.3, 1.4, 1.7 and 1.1 mg/dm?. Even though the corrosive power of 2.0N, | 
3.0N, 4.0N and 5.0N nitric acid differ to a great extent, the effect of 


nitric acid concentration is not felt in the presence of hydrazine hydrate, 


| 
| 
The addition of inhibitor shifts the steady state potential in the |. 
negative direction, the value being —42 mv, indicating the predominant | 
action of hydrazine hydrate on the cathodic reaction. 


Upto the current density 4.872 10-3 amp./cm?, the cathode polari- | 
zation is significant but beyond this current density, the shift in the cathode | 
potential is less than that in 2.0N nitric acid alone, e.g., at the current | 


density of 1.461 x 10-2 amp./cm?, the shift in cathode potential during 
cathode polarization is (272-42 ) 230 mv, whereas the corresponding ‘shift 
in 2.0N nitric acid alone is (245 +25 ) 
results, it appears that hydrazine hy 


and increases the polariz 


270 mv. From the polarization 
drate is of a mixed type of inhibitor 


те) ation of both the cathode and anode, the cathode 
polarization is to a greater extent as com 


The value of lor, is 6.310 x 10-6 


pared to the anode polarization. 
amp./em?, the efficiency being 99.6%. 
Sodium sulphite : 


ee Қ 
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concentration of sodium sulphite is effective in 3.0N nitric acid only 
for a period of 10 minutes, after which, the efficiency decreases remarkably. 
Lo 4er concentrations of sodium sulphite accelerate the corrosion o 
copper in nitric acid solutions. In 2.0N nitric acid, the corrosion of 
copper is accelerated at 0.01% of sodium sulphite whereas in 3.0N nitric 
acid, the corrosion of copper is accelerated in the presence of 0.1-0.5% 
concentrations of sodium sulphite. In 4.0N and 5.0N nitric acid solutions, 
sodium sulphite is not at all effective. Probably, sodium sulphite acts as 
inhibitor by decomposing nitrous acid. 


3HNO; -2Na,SO, -> 2NaNO,+H,0 +Na,HNS,0,. 


Sodium bisulphite ; 


The corrosion of copper is effectively retarded in  2.0N nitric 
acid at 0.5 % concentration of sodium  bisulphite, the inhibition being 
99.9%. At concentrations lower than 0.5%, the efficiency decreases with 
time. As the concentration of nitric acid is increased, the inhibition is 
obtained at higher concentrations of sodium  bisulphite. Thus, in 3.0N 
nitric acid, 87-987/ inhibition is obtained at 2 7 concentration of sodium 
bisulphite. In 2.0N nitric acid, the corrosion of copper is accelerated in 
the presence of 0.01% sodium bisuJphite. The acceleration of the corrosion 
of copper at lower concentrations of sodium bisulphite is more evident 
іп 3.0N nitric acid solutions. Sodium bisulphite is useless as an inhibitor 
in 4.0N and 5.0N nitric acid solutions. 


Sodium perborate : 

In 2.0 N nitric acid, the corrosion of copper is retarded to an 
extent of 89-97 % at 0.2% concentration of sodium perborate. With further 
increase in the concentration of sodium perborate, the efficiency decreases, 
In 3.0М nitric acid, the corrosion of copper ts retarded effectively for 
10 minutes at 0,5% concentration of sodium perborate and beyond 0.5% 


- concentration of the inhibitor, the efficiency decreases, During 15 to 60 


minutes period, the optimum concentration of sodium perborate ny 1% 
and beyond which, the protective power falls off. In 3.0N nitric acid, 
€ven at the optimum concentration the efficiency decreases with time whereas 
in 2.0N nitric acid, it increases with time. In 3.0N nitric acid, there are 
Strong instances of the acceleration of the corrosion of copper at lower 
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»vconcéntrations ‘of sodiuni""perborate- Sodium ‘perborate’ is not at all -effe. 
C ctivenin 470N “and: 5:0М nitric: acid’ solutions. 
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Figure 1: Change in potential of copper: with time in 2.0N' nitric acid 
| in the presence and absence of inhibitors 


А phenylhydrazine 
© X ~hydrazinehydrate 
је 20N HNO, 
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INHIBITION OF THE CORROSION OF 63/37 BRASS IN 
ACETIC ACID AND PHOSPHORIC ACID 
М. М. Desar, J. $. Јознг 


Chemistry Department 
University School of Sciences 
Gujarat University, Ahmedabad-9 (India), 


Abstract 


Furfuraldehyde and cyclohexanone have been investigated as 
corrosion inhibitiors for 63/37 brass in acetic and phosphoric 
acid solutions. 


For acetic acid and other hydroxy acids in quiet room temperature 
exposure, corrosion rates of copper-zinc alloys run down to 10 to 100 
mg/dm2/day. Agitation, aeration and elevated temperatures push the rates 


up into 50-600 mg/dm?|day!. 


Uhlig? reports that in quiet solutions at room temperature with 
limited aeration corrosion rates of copper and zinc alloys range from 
0.0001 to 0,030 ipy. however, increased aeration and elevated temperatures 
increase the corrosion hundred—fold. Movement of acetic acid relative to 
brass surface also enhances corrosion. At room temperature, 80% | “а 
crude acetic acid attacks brass to an extent of 7 to 10 mpy whereas in 
80% pure acetic acid the corrosion rate of brass is 12 to 15 mpy 


the bottom of the tank but 83 to 105 mpy at the top of the tank?, ' 
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observed that acetic acid preferentially dissolves zinc which results in 


successive formation or Y-brass, B-brass, Q-brass and copper. 


Desai and Trivedi$ reported that even though acetic acid is a weak 
acid it is highly corrosive to brasses. Oxygen solubility plays a significant 
role in corrosive action of acetic acid, Moreover, the high corrosivity may 
also be due to complex formation as suggested by Bengough and May, 
Talati? reported that the extent of corrosion of 80/20 brass and 59/41 
brass is practically the same. 80/20 brass dissolves as a whole unit, but 
59/41 brass shows dezincification at all concentrations of acetic acid. This 
tendency is more remarkable in dilute solutions, He further reported that 
glacial acetic acid is highly corrosive to brasses and 60/40, 70/30 and 
80/20 brasses dissolve as a whole unit in it. The order of corrosive attack 
of glaciat acetic acid for various types of brasses for 1 to 4 weeks dura- 


tion is 60/40 > 80/20 > 70/30. 


Pure phosphoric acid in the cold and low rate aeration is well re- 
sisted by copper alloys with rates ranging below 100 mg/dm2/day.! High 
temperatures push the corrosion rates into several thousand mg/dm?. Laque 
and Copson? reported that the corrosion rates of copper zinc alloys range 
from 22-73 mpy. Uhlig? states that the corrosion rates of brasses in pure 
phosphoric acid at room temperature range from 0.001 to 0.2 ipy depend- 
ing on the degree of aeration. Raising the temperature increases the corrosion 
rate from tenfold to hundred fold. The Presence of oxidising agents incr- 


ases i i 7 
eases the corrosion rate appreciably. Sanfourche!0 studied the corrosion of 


brasses containin -659 E х 
4 5 60-65% copper іп phosphoric acid апа observed that the 


constituents are dissolved in the same Proportion as they are present in 


the all 
alloy, Desai and Trivedi observed that phosphoric acid is not corrosive 


— towards 60/40 and 67/33 brasses at 0.00IN concentration. However, at 


higher concentration of the acid it is highly corrosive. At 0.1N concen 


^L ratio 
tration, the corrosion of brass is maximum indicating the importance of 


ibiti orrosion of... ; 
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oxygen in controlling the corrosion. Talati? reported the corrosion rates of 
80/20 and 59/41 brasses in phosphoric acid solutions, 


Experimental : 


63/37 brass supplied by M/s. Kamani Metals and Alloys, Bombay, 
was used for the experiments. The preparation of specimens ( бст x3cm 
thickness 28 S.W.G.), corrosion tests and cleaning ofthe specimens after 
corrosion were carried out as described in our previous publications. 


The present article reports the use of furfural dehyde and сусіо- 
hexanone as corrosion inhibitors for 63/37 brass in acetic acid and in 


phosphoric acid. 


Acetic acid : 
The retardation of corrosion of 63/37 brass by the substances studied 


is shown in table 1. The ratio of copper and zinc going in solution are 
given in table 2. 


Furfuraldehyde is an excellent inhibitor for the corrosion of 63/37 
brass in acetic acid. In 0.2-3.0N solutions of acetic acid, its efficiency 
ranges from 84-92%. The effective inhibitor concentration of furfural- 
dehyde is 26.1 ml/l. In acetic acid, in general, there is preferential dissolu- 
tion of copper whereas in the presence of furfuraldehyde there is a slight 
preferential dissolution of zinc. 


The performance of cyclohexanone is less satisfactory than that of 
furfuraldehyde. It is interesting to note that its efficiency improves as the 
concentration of acetic acid is increased from 0.5N to 3.0N. In the pre- 
sence of cyclohexanone, there is preferential dissolution of zinc. 


Phosphoric acid : 


Preliminary results indicated that cyclohexanone is not a satisfactory 
inhibitor for 63/37 brass. The performance of furfuraldehyde in phosphoric 
acid is given in table 3. In phosphoric acid also, furfuraldehyde is a very 
800d inhibitor. It affords satisfactory protection ( 87-90% ) to 63/37 brass 
in 0.2-2.0N solutions of phosphoric acid. However, in 3.0N phosphoric 
acid, there is a slight fall in its efficiency. In the presence of furfuraldehyde, 
there is dezincification of 63/37 brass. 
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TABLE 1 


Corrosion of 63/37 Brass in The Presence of Inhibitors in Acetic Acid 


(Values in the bracket show % inhibition) 


Duration : 5 days Temp. : 35--0.59С 


———————— 


Inhibitor Inhibitor 0-2N.— 05М 10N -20N 3.0N 
concn, 
ml/1 
Nil - 139.0 95.3 100.0 188.4 113.6 
е) (>) = =) ©) 
Furfural- — 2.17 88.6 88.6 99.7 108.0 123.0 
dehyde (36.2) (7.0) (0.3) (42.7) (-8.2) 
4,35 77.6 78.6 94.5 88.9 100.6 
(44.2) (17.5) (5.5) (52.8) (11.4) 
8.70 49.9 49.0 81.7 70.3 78.1 
(64.1) — (48.5) (18.3) (62.7) (31.2) 
17.4 44.8 41.2 72.3 39.9 54.6 
(67.7) (567) (27.7) (1788) (51.9) 
26.1 14.4 14.4 15.2 14.4 16.6 
(89.6) (84.9) (844) (92.3) (85.4) 
Cyclohexa- 2.17 BI 12709 99.7 117.1 30.9 
moneo (48.0 (3422) (0.3) (37.7) (14.0) 
4.35 65.3 95.3 88.6 SiT W 


(53.0) (0.0) (114) (56.9) (75.2) 
8.70 62.3 74.2 ` 77.5 50.7 24.4 
Є (652) (024) (024) (ПІ) (85 
EST 587 60,9 53.4 39.3 20.8 
T (578) G61) (459 (ол) (810 
— 361 _ 489 49.9 50.7 30.4 9.4 


————- 252 


—_ — 
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TABLE 2 


Copper/Zine Ratios 


2 0.5N 


0.2N 1.0N 2.0N 
Acetic acid 
Nil 1.89 2.66 0.92 0.46 
Furfuraldehvde 26.1 ml/1 155 1.7 1.6 1.2 
Cyclohexanone 26.1 ml/1 0.85 IL. 1.0 1.5 
Phosphoric acid > 
Nil 1.67 0.88 0.77 1.28 
Furfuraldehyde 26.1 ml/1. 1257 1.0 0.70 0.75 
- TABLE 3 


Corrosion of 63/37 Brass in The Presence of Inhibitors 


in Phosphoric Acid 


Values in the bracket show % inhibition 
о 


77 


Temp. : 35--0.5°С 


Duration : 5 days 
Inhibitor 
Inhibitor concn. 0.2N 0.5N 2.03 
11/1 
Nil — 151.0 176.4 188.4 
(=) (-) (=) 
Furfuraldehyde 2.17 94.2, 83.1 64.2 
(47.2) (53.0) (67.6) 
4.35 83.1 56.5 47.1 
(54.4) (66.5) (75.0) 
8.70 47.1 471 
(66.6) (733) 
17.4 19.4 19.4 33.5 
(87.1) (89.1) (62.4) 
26.1 13.8 13.8 23.0 
(90.6) (900) (877) 


----------------------- 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


78 


1. 


1. DG 
Digitized by Arya Samaj Foundation Chennai and eGangotri Vidya 
References 


Mckay, R. T. and Worthington, R. : * Corrosion Resistance of Metal; 
and Alloys', Reinhold Publishing Corp. 444, 1948. 


Corrosion Hand Book, H. H. Ohlig John Wiley Anason's page 74 


Laque, F. L. and Copson, H. R., :* Corrosion Resistance of Metals 
and Alloys’, Rehinal Publishing Co. page 587, 1963. | 


Dujjn, C. V., S. К. Poly, : Tech. ‘Tijd. Schr.’ 6, 119 (1951) as per С. A, 
45, 4630 (1951). | 


Bosworth, В. C. L., J. Proc, Roy Soc, М. S. Wales, 83 (1949) i, as 
per C. A. 45, 6145 (1951). 


Elsenbrown, С. M., Barvis, P, В. : Chem, Eng. 20, 148, 150, 152. 
(1963) as per C. A. 61, 408 (1964). | 


Stillwell, C. W., and Turnipseed, E. S. : Ind. Eng. Chem, 26, 740 
(1934) as per C. A. 28 5028 (1934), 


Desai, M. N., Trivedi, A. M. : Ind. J. Appl. Chem. 23, 9 (1960), 
Talati, J. D. : Ind. J. Appl. Chem. 29, 191 (1966). 
Sanfourche A., Portevin A. : Compt. Rend. 193, 53 (1931). 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


INHIBITION OF THE CORROSION OF COPPER IN LACTIC ACID 


M. М. Desai, 5. S. RANA 


Chemistry Department 
University School of Sciences 
Gujarat University 
Ahmedabad-9 (India) ^ 


Abstract 


Agar, dextrine, gelatine, gumarabic, pyrogallol have been 
investigated as corrosion inhibitors for copper in lactic acid. 
All the substances are mixed inhibitors with predominant 


action on the cathode. 


Yakhontov! studied the corrosion of copper in lactic acid. Rabald? 
studied the effect of oxygen on the corrosion of metals in organic acids. 
The rate of corrosion at room temperature for copper in lactic acid and 
malic acid are of the order of 6—70 mg. per sq.dm. per day. At tempe- 
ratures upto boiling the rates range upto 120 mg. per sq. dm, per day. 
The present article reports the use of agar agar, dextrine, gelatin, gumara- 
bic and pyrogallol as inhibitors for the corrosion of copper in lactic acid. 


Experimental 


Electrolytic copper supplied by Kamani Metals and Alloys Ltd., 
Bombay were used for the study the preparation of specimens and corrosion 
tests were carried out as described in our earlier publication.* 


The effect of inhibitor concentration and time on inhibitor efficiency 
is given in tables 1 and 2 respectively. The change in potential of copper 
With time in 0.5N lactic acid in the presence and absence of inhibitors 
i$ given in figure 1. The effect of current density on the cathode and 
anode potentials of copper in 0.5N lactic acid in the presence and absence 
9f inhibitors is given in figure 2, 
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Lactic acid у ; | 
With time the potential of copper in 0.5N lactic acid becomes 


more positive. The steady state potential is—30 mv. The anode polariza. | 


tion is quite negligible but the cathode polarization is considerable. Thus, | 


the corrosion of copper in lactic acid is ay cathodically controlled, 


B 


Agar—agar 

At 2% cocentration of agar-agar, the corr osion of copper in E 
lactic acid for three days is retarded to an extent of about 81.0%, t 
corresponding inhibition in 0.5N and 1.0N lactic acid being only a 
43%. Agar--agar is more effective throughout during three to nine days in 
0.2N lactic acid as compared to that in 0.5N and 1, ON lactic acid. In 
0.5N lactic acid for nine days period, at 2%. concentration of agar--agar, 


| 
| 


the corrosion of copper is retarded only to an extent of about 14%, At 


2% concentration of agar-agar,- the corrosion of copper in. 0.2N 0.5N and | 
1.0N lactic acid is retarded during three to nine days respectively іп the | 
range of 59.5%, -80.9%, 144%, —62.1%, and 40.8 %--50.0%. 


The potential values are throughout less negative in the presence of | 


2% agar-agar as compared to those in 0,5М lactic acid. The steady state |, 
to potential is —22inv. 


The cathode is considerably polarized in the presente E agar-agar: 
In the presence of agar-agar the anode polarization is also increased. | 


Thus, agar-agar is a mixed type of inhibitor with predominant action on | 
the Jacal cathodic areas. 


Dextrin 


When the results are compared i in 0.2N, 0.5N and 1.0N lactic acid 
at 2% concentration of dextrin for threé, seven and ` nine days period, 
the order of efficiency of dextrine is 0.2N P 0. SN> 1.0N lactic acid, 
He however, for five days, the order 1 is 0.5N > 0.2N> 1.0М lactic acid. At 
/ concentration of dextrin, the corrosion of copper in 0.2N, 0.5N and. 

-ON lactic acid during three to nine days, is -retarded respectively in the 
е of 46.4%-67.0%, 32.2%-58 4% and 25.1%- 47.6%. It is. ‘interesting p) 

| in 0. 5N lactic. acid, the corrosion of. D 
> erated n the presence of 0,1 ЈА “dextrin, 


> of | 


late 


ar. 
ed. 


on 
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In the presence of 0.1% dextrin, the corrosion of copper in 0.5N 
lactic acid is accelerated to an extent of 16%. In the presence of 0.1% 
dextrin, the potential values are throughout less negative as compared to 
those in 0.5N lactic acid alone. Thus, it appears that the acceleration 
may be due to the cathodic depolarization in the presence of 0.1% dextrin. 
In the presence of 2%, dextrin, where the corrosion of copper is inhibi- 
ted to an extent of 56% upto seven days, the potential values shift in 
the negative direction. This is likely due to predominant action of dextrin 
on the local cathodic areas. The steady state potential is about-80 my. 


There is considerable cathode polarization in the presence of 2.0% 
dextrin, The anode polarization has also increased in the presence of 2% 
dextrin, Thus, dextrin is a mixed type of inhibitor with its Predominant 


action over local cathodic areas. 


Gelatine 


For five days period, the corrosion of copper in 0.2N and 1.0N 
lactic acid in the presence of 0.1% gelatine, is accelerated. In 0.2N, 0.5N 
and 1.0N lactic acid, at 2% concentration of gelatine, the corrosion of 
copper for five days period is retarded respectively only to extend of 51.2%, 
56.5% and 55%, Gelatine is particularly weak as an inhibitor іп 1.0N 
lactic acid. The efficiency of gelatine falls considerably with time іп 1.0N 


lactic acid. 


The potential shifts to more negative direction with the concentration 
of gelatine. The steady state potential in the presence of 0.1% gelatine 
is -70 ту whereas that in the presence of 2.0% gelatine is —-100 mv. 
The shift of the steady state potential is in the negative direction on the 
addition of gelatine indicates its predominant action over local cathodic areas. 


In the presence of gelatine both the cathode and anode are polarized, 
the cathode to a greater extent as compared to the anode. Thus, gelatine 
is a mixed type of inhibitor with its predominant over local cathodic areas. 


Gum-arabic 


For five days duration, gum-arabic is more effective in 0.2N and 0.5N 
lactic acid as compared to that in 1.0М lactic acid, the protection being 
respectively 65.3%, 65,1% and 48,6% : 
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In the presence of 207 gum-arabic, Gum-arabic being particularly 
more effective in 0,2N lactic acid as the % efficiency during three to nine 
days is higher than that observed in 0.5N and 1.0N lactic acid. In 0.5N 
and 1.0М lactic acid, the efficiency of gum-arabic (2%) drops considerably 
for nine days duration, thus the efficiency of gum-arabic in 0.5N and 
LON lactic acid drops respectively from 69.275 to 38.9% and from 58.9% 
| ‘to 43.5%. The corrosion of copper in 0.2N, 0.5N and 1.0N lactic acid in 

the presence of 2% gum-arabic during three to nine days in retarded 
respectively іп the range 61%-72%, 38.9%-69.2% and 43.5%-58.9%. 

The potential values are more negative in the presence of 0.1% and 

i 2.0% gum-arabic as compared to those in 0.5N lactic acid, The shift in 


— == 


the negative direction increases with the concentration of gum-arabic. It | 


appears that the effect of gum-arabic is predominantly over local | 
cathodic areas. 


Gum-arabic increases the polarization of both the cathode and anode, 
the cathode to a greater extent as compared to the anode. 


Pyrogallol 

The increased corrosion of copper in the presence of 0.1% pyrogallol 
is quite evident in 0.2N lactic acid, the acceleration being 70.0 74. For three 
days and nine days, the corrosion of copper in the presence of 2% 
pyrogallol is retarded in the order of 0.2N>0.5N>1.0N lactic acid. The 
corrosion of copper in 0.2N, 0.5N and 1.0N lactic acid in the presence of 
2% pyrogallol during three to nine days is retarded respectively in the 
range 54/;-70%, 51%-65% and 43%-63 УСА 


| 


The potential values are more negative in the presence of 2% 
pyrogallol as compared to those in the presence of 0.1 


% pyrogallol. In 
‚ Бе presence of 2% 


pyrogallol the corrosion of copper on 0.5N lactic acid is 
inhibited to a greater extent as compared to that in the presence of 0.1% 


pyrogallol. Even in the presence .of 275 pyrogallol the efficiency decreases 
considerably after five days, this is 


also reflected by the fall in potential 
values. t у 


Тћеге 15 ош: cathode polarization in the presence of pyrogallol. - 
ВЕ anode polarization s also increased and the shift in the anode potentiala 
is noteworthy at higher current densities, 


zaa 
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The pyrogallol is a mixed type | 
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: Change in potential of copper with time in lactic acid in the 
presence and absence in inhibitors 
I х--х agar-agar 

A—A руговаПој 0.1 2 
МУ-—\ pyrogallol 2.0% 
e—o uninhibited lactic acid 
П A-A dextrin 0.1% 
ОДЕЛ dextrin 2.0% 
_ V—V gelatine 0.1% 
_ У-У gelatine 20% 


2 | Inhibition df'altizetby/yyre таре) Foundation Chennai and eGangotri 


-48 -44 -40 -3.6 -32 -28 


LOG. C.D. Amp. / cm: 
Figure 2 : Influence of current density on the cathode anc 
potentials of copper in lactic acid in the pres 
absence of inhibitors : 
О--О agar-agar 
x—x  dextrine 


AzA gelatine 
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| BENZYLTHIOUREAS PART VI 
| | 
| SYNTHESIS OF 1-ALKOXYBENZYL-2--THIOUREAS 


М. C. Sunorr* and, J. J. TRIVEDI** 


B. H. Vakil' Chemical Research Laboratory 
Smt. B. C. Jalundhwala Science College 
Cambay (Dist. Kaira), Gujarat (India). < 


Summary 


4-Alkoxy and 3-methoxy-4-alkoxybenzylthioureas have been 
prepared by the action of ammonia on corresponding 


isothiocyanates. 


] 
| In continuation, of our earlier work benzylthioureas containing 
| one or two ether groups on the aromatic ring are described here. These 


compounds were prepared from alkoxybenzylamines. 


All melting points are uncorrected. 
Alkoxybenzyl isofhiocyanates : These were prepared from alkoxybenzyl- 
amines as described earlier!, and are shown in Table I. Alkoxybenzyl- 


| 

| 

| 

| Experimental 

| 

| 

| amines were prepared by reduction of oximes? 4-Alkoxybenzaldehydes 


Were prepared by alkylation of 4-hydroxybenzaldehyde and 3-methoxy-4- 
alkoxybenzaldehydes were prepared by alkylation of vanillin?. 


Alkoxybenzylthioureas : These were prepared from alkoxybenzyl 
isothiocyanates by the action of ammonia!. The thioureas were crystallised 
from alcohol and are described in Table И. 


* From the Ph.D. Thesis : M. C. Shroff, Gujarat University, 1969. 
Present Address : Chemical Consultation Service, “ Arunodaya e 
Pratap Road, Raopura, Baroda-l. 
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TABLE 1 


В —ArCH,NCS 


o O 
Mol. Formula 


Alkoxybenzyl isothiocyanates 


CH, NOS 
C,3H,,NOS 
Cia HNOS 
Сон МО,5 
C,,H,,;NO,S 
Сон МО, 
Сан мо;5 
С.Н 9М0,5 
C,;H5,NO5S 
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Vidya 


— Т 0 
% Sulphur 


Found Calcd. 


15.4 
13.4 
12.7 
15:3 
14.4 
13.6 
12.6 
12.0 
11.4 


15.4 
13.6 
12.8 
15.3 
14.3 
13.5 
12.7 
12.1 
11.5 


No. R БРЕС 

1. 4-n-propoxy = 165-70/5 m.m. 
2. 4-n-amyloxy 140-43/3 m.m. 
3. 4-n-hexoxy 145-50/9 m.m. 
4. 3,4-dimethoxy 140-45/9 m.m. 
5. 4-ethoxy-3-methoxy 167-70/9 m.m. 
6. 4-n-propoxy-3-methoxy 145-50/5 m.m. 
7. 4-n-butoxy-3-methoxy — 175-80/5 m.m. 
8. 4-n-amyloxy-3-methoxy 143-47/4 m.m. 
9. 4-n-hexoxy-3-methoxy 185-91/4 m.m. 


TABLE П 
1-( Alkoxybenzyl )-2-thioureas 
R—ArCH,NHCSNH, 


7, Sulphur 


No. R M.P^C Mol. Formula | -------- 
Found Calcd. 

1. 4-n-propoxy 111 Сан МОВ 14.3 14.3 | 
2. 4-n-amyloxy 113 Cj; H59N,OS 12.6 12.7 
3, 4-п-һехоху 106 CHNOS 12.1 12.0 
4. 3,4-dimethoxy 189 СіоН|4М:0,с 141 14.2 
5. 4-ethoxy-3-methoxy 160 Cj H,4N50,S 13 2 1 33 
6. 4-n-propoxy-3-methoxy 172 СН |М:0,5 125 12.6 
7. 4-n-butoxy-3-methoxy 145 Ci Ha N50, 121 1 19 
5 uc шоу 119 C4 H5N,0,S 11 3 11 3 
. 4-n-hexoxy-3-methoxy 90 Ci; H5,N,O,S 10.7 10.8 
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Mandal б о; Dr. P. S. Satpanthi for his interest and Department 
of Industries, Gujarat State for a fellowship to M. C. Shroff. 
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THIAZOLIDONES PART Xi 


SYNTHESIS OF 2-ALKOXYBENZYLIMINO-4-THIA ZOLIDONES 
AND THEIR BENZAL DERIVATIVES 


M. C. Sumorr* and J. J. Trivepr** 
B. H. Vakil Chemical Research Laboratory 


Smt, B. C. Jalundhwala Science College, 
Cambay (Dist. Kaira) Gujarat (India), 


Summary 


Alkoxybenzylthioureas are condensed with chloroacetic acid 
to give 2-alkoxybenzylimino-4-thiazolidones. These condense 


with aldehydes to give benzal derivatives. 


In continuation of our earlier work, alkoxybenzyl and 3—methoxy—4- 
alkoxybenzylthioureas have been condensed with chloroacetic acid to give 
2-(4-alkoxy/3-methoxy-4-alkoxybenzyl)-imino-4-thiazolidones. These smoothly 
condense with aldehydes in presence of sodium acetate to give benzal 


derivatives. 
Experimental 


All melting points are uncorrected. 


The condensation of alkoxybenzylthioureas with chloroacetic acid to 
yield 4-thiazolidones and conversion of these into benzal derivatives was 
carried out as described earlier.! The required thioureas are described 
elsewhere.2 
ж From the Ph.D. Thesis : M. C. Shroff, Guj. Uni., 1969. 
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Pratap Road, Raopura, Baroda-l. 
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2-Alkoxybenzylimino-4-thiazolidones are described in Table I and 


the benzal derivatives are described in Table II. 


The authors thank Shri Khambhat Taluka Sarvajanik Kelavani Mandal 
for facilities, Dr. P. 5. Satpanthi for ‘his interest and Department of 
Industries, Government of Gujarat fora fellowship to M. C. Shroff and 
Gujarat Pharmaceutical and Chemical Works : Ahmedabad, for gift of 


Chemicals, 
TABLE I 
2-( Alkoxybenzyl )--imino-4-thiazolidones 
OC —-—— NH 
HC C=NCH,Ar=R 
% Ж 
М 
Er ^ La % Sulphur 
М:Р.°С Mol, Formula Found “Calcd 
1. 4—ethox | 
IN y 16 С,2Н:;№,0,5 ШАУ 12,8 
s EU MI “зн, №05 пә ои 
. 4-n-butox À | 
4-n-amyl К A C14H1N2035 "ps TSE 
. 4-n-amylox 2 
148 “СұН;М,0,5 104 105 
178 "СЫН 49056 шә 901 


137 СН, 055 114 020 
181 Сын | 
каш “СН №0:5 108 109. 
ху-3=п Xy т f | 
Т гу 1135 ‘Ci HajN3O3S 10.4 
Mus 132 СН, 3,055 9.8 
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2-( Alkoxybenzyl )-imino-5-benzylidene-4-thiazolidones 


1. Vasa М. L., Kshatriya К.С. and Trivedi J. J.: J. Jmdian 


Ѕос,, 1959, 36, 648. 
2. This issue Pages 89-90. 


OC -— —— NH 
7: 
4 
XArCH=C C=N.CH,Ar—R 
% Ж 
522 
Molecular 
No. R Xe ДО Formula 
1. 4-ethoxy * 4ІСІ 218 "Сон СОБ 
2. 4-n-propoxy 4-СІ 206 С.Н СМО 
3. 4-n—butoxy 4-СІ 195 С.Н, СМО 
4. 4-n-amyloxy 4-СІ 181 С H5 CIN205S 
5. 4-n-amyloxy 2.4-(Cl); 178 С,Н,СІ;М:0;5 
6. 4-п-һехоху 4-Cl 163 Сан СМО 
7. 3,4-dimethoxy 4-СІ 209 Сон СКОЈ 
8. 4-ethoxy-3-methoxy 4-Cl 227 Срб CIIN2OsS 
9. 4-n-propoxy-3-methoxy 4-Cl 201  Cj,H3,CIN2055 
10. 4-n-propoxy-3-methoxy 2,4-(СІ), 204 C5, Ho, СМО 
11. 4-n-propoxy-3-methoxy 4-0СН; 112 Ср «№045 
12. 4-n-butoxy-3-methoxy 4-Cl 194 Су Нас; Оз 
13. 4-n-amyloxy-3-methoxy 4-Cl 182 €3H5,CIN2O3S 
14. 4-n-hexoxy-3-methoxy 4-СІ 154 C4 H3 CIN205S 
References 


7, Sulphur 
Found Calcd. 


8:6 8.6 
8.2 8.3 
[209 8.0 
7.5 7.7 
7.0 Тл 
7.4 7.5 
8.2 8.2 
79 7.9 
7.9 7.7 
ЛҮ = coe 
7.6 4.1 
7.3 7.4 
7.0 2) 
6.9 7.0 
Chem. 
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BENZYLTHIOUREAS PART V 


SYNTHESIS OF 1--BENZYL--3--( 2--METHYLPYRIDYL/3-- 
METHYLPYRIDYL )-2--THIOUREAS 


К.Е. Мор!“ and J. J. TRIVEDI** 


B. H. Vakil Chemical Research Laboratory 
Smt. B. C. Jalundhwala Science College 
Cambay (Gujarat, India ) 


Summary 


The title compounds were prepared by condensing 2-/3-pyridyl- 
methylamines with benzyl isothiocyanates. 


Benzyl isothiocyanates and benzylthioureas have been shown to exhibit 
bacteriostatic and fungitoxic properties.! 

1-Benzyl-3-( 2-methylpyridyl/3-methylpyridyl )-2-thioureas have been 
prepared by condensation of benzyl isothiocyanates with 2-[3-pyridylmethyl- 
amines in order to study the effect of heterocyclic ring on antimicrobial 
properties. i 

Experimental 
All melting points are uncorrected. 


The required benzyl isothiocyanates were prepared as described 
earlier.1% b- 


1-Benzyl-3-(2-methylpyridyl/3—methylpyridyl)-2-thioureas : 

ES A mixture of benzyl isothiocyanates (0.01 mole) and 2--/3--pyridyl- 
$ ‘methylamine (0.01 mole) in absolute alcohol ( 25--40 
boiling for a few minuies and kept overnight. 
tained were purified by recrystallisation from et 
Compounds prepared are shown in Table, 


ml.) was heated to | 
The crystalline thioureas | 
hyl alcohol. | 


* From the Ph.D. Thesis : K 


~ F. i 2 : | 
resent хс Saab hat Modi, Guj. Uni., 1969. 


Research Centre, Post Box 162, Wadi | 
Wadi, Baroda-7. || 


Pondence must be addressed, 
G. Science Institute, Ahmedabad-9. 


ction, Haridwar 


У 


ed 


22. 4-0CH, 3-pyridyl 80 — CuHgN OS | 
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TABLE 


1-Benzyl-3-( 2-methylpyridyl[3-methylpyrid;1 )-2-thioureas : 
X-ArCH;NHCSNHCH;-R 


No. X R M.P.C Mol, Formula % Sulphur 
Found Caled. 


1. H 2-pyridyl 116-17 CH NS 12.5 125 
2 52-сі 2-pyridyl — 117. CygHgCIN,S 1019 11.0 
3. 3-Cl 2-pyridyl 121 СиН а СКЗ 10.8 11.0 
4. 4-Cl 2-pyridyl 120 СН, СІМ 10.7 110 
ЕСН: 2-pyridyl 130 СНОМ WU du 
6. 3-CH, 2-pyiidyl 86 СЫН 2 Ше 150 
1. 4-CH, 2-pyridy] 153. — C4H4NSS ШО ШЕ 
8. 3,4-(CH;),  2-pyridy| 87-88 СВМ ШЫ ита 
9. 24-(CH;, 2-ругауі 130-31 СН п m2 
10. 2,5-СН),  2-pyridyl 126 Сеном ШІ 0 
ll. 4-0CH, 2-pyridv| | 85 C,4H;;N4OS 11.0111 
D. H 3-pyridyl 109 Оо (Dé 125 
13, 2-C1 3-pyridyl 132 © ОО 152001 


14. 3-Cl 3-pyridyl 141 CARENS 113 

15. 4-СІ 3-pyridyl 136 C44 Hi4CINSS 11.1 

16. 2-СН, 3-pyridyl 140 — С.Н 11.9 

17. 3-CH, | 3-ругійуі ШІ” CHNS Me ETT - 
18. 4-CH, 3-pyridyl 12 CHNS 11.9 

19. 3,4-(CH,), 3-pyridyl 86 СН, 11.3 | 

20. 24-(CHj,  3-pyridyl 132 сыны TE 

21. 2,5-(СН), 3-pyridyl 14 Сен 110. 


PM 
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SYNTHESIS OF SOME | PYRAZOLINES AND ISO-OXAZOLINES 
DERIVED FROM 4--CHLORO AND: 4-BROMO QUINACETO- 
PHENONE MONOMETHYL ETHERS 


P. M. PATHAK апа P. R. SHAH: 


Department of Chemistry 
St. Xavier’s College, Ahmedabad--9. 


Some chalkones derived from 4-chloro and 4-bromo quinacetophenone 
monomethyl ethers have been converted into Pyrozolines by heating them 
with hydrazine as well as phenylhydrazine in glacial acetic acid. Iso- 
oxazoline derivatives were also prepared by refluxing a pyridine solution 
of the halogenated chalkones with: Hydroxylamine hydrochloride. 


ж ж 


As is well known, the presence of a carbonyl group (C—0) in an 
aromatic compound is detected .by preparing its 2, 4,-Dinitrophenyl- 
hydrazone, which is usually а good crystalline derivative!. 
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Sometimes, due to the labile nature of the hydrazone; ring closure 
takes place and isomeric pyrazolines are produced шз of the expected 
hydrazones, According to Raiford and Peterson? this depends upon the | 
nature of the substituents in the ketone. They also found that the phenyl | 
hydrazones can.be also converted into pyrazolines by heating them with 


acetic acid. с 4 : | 


The chalkones contain 'œ-8-unsaturated .grouping and react with | 
phenylhydrazine: and form pyrazolines, Similarly it is known that the chal- 
kone dibromides on treatment with hydroxylamine hydrochloride yield the 
corresponding Iso-oxazolines. 


Nadkarni, Warriar and. Wheeler? stated that the same iso-oxazolines 
could be obtained by the action of hydroxylamine hydrochloride of the | 
corresponding diketone. On the other hand, they found that the dibromide 
PhCOCHBr.CHBr.C,H,OMe gave 3-phenyl-5-anisyl Iso-oxazole; whereas, 
the diketones PhCOCH,COC,H,OMe gave 5-phenyl-3-anisyl Iso-oxazole*. 
In continuation of the above work, Shenoi, Shah and Wheeler5 have also. 
carried out exhaustive work and have Supported that 3-Iso-oxazole is 
the main product in most of the cases. Joshi and Jauharé prepared Iso- 
“oxazoline derivatives by refluxing a pyridine solution of the ch 
hydroxylamine hydrochloride. 


TABLE I 


alkone with 


In this project pyrazolines were also prepared from hyd 


razine hydrate | 
instead of phenylhydrazine, 


The identification of the pyrazolines obtained from 


; chalkones was 
carried out by Knorr's Dyrazoline reaction, 


A trace of pyrazoline dissolved in 


sulphuric acid ( сопс.) gives blue 
к colour with a drop of Ferric chloride s | 


olution7, 


The compounds pre 


g 


repared are summarised in the following three tables : | 
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5 à : TONIO“ H^ П р эмо 
z $8`8 1878 NIO о 0 H O10]UO—, p NOTK - 1 ud 
= peus LG ONID" HD 801 оошо-,ф y 
a 179 6579 ОМОН” Sol OJO[Q9ICI — p “2 
91 10 Кем: о) ppl Ахотрәпәүдц1әрү—,р “с 
ері, BTL FONIO" TAD 9WO—r 
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Experimental 


Pyrazolines : The required chalkone (1 Mole ) was added to phenyl- 
hydrazine/hydrazine hydrate (1.1 Mole) in glacial acetic acid’ and the 
reaction mixture was refluxed for three hours. It was then diluted with 
cold water and solid which separated was then crystallised from ethanol. 
(In addition to Knorr’s pyrazoline reaction they were exposed to bromine 
vapours with which they gave green colour’. ) 


Iso-oxazolines : To a solution of hydroxylamine hydrochloride ( 1.2 
Mole ) in water were added the required amount of halogenated chalkone 
(1 Mole) and pyridine!®, Reaction mixture was then refluxed for four 
hours. It was then acidified with dilute acetic acid and if necessary kept. 
over night. The product was then crystalised from benzene or petrolether. 
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ON REPRESENTING AN INTEGER AS A SUM OF 
TWO TRIANGULAR NUMBERS 


A. M. VAIDYA 


Department of Mathematics 
University School of Sciences 
Gujarat University, Ahmedabad-9 


| For К>1, the kth triangular number is T,—J3K ( k--1). Sierpinski 
[1] has shown that the triangular number 7, is a sum of two triangular 
numbers if and only if п + (n--1)? is a composite integer. In this note 


we extend Sierpinski's result to an arbitrary integer. We prove 


"Theorem : A positive integer k can be expressed as a sum of two triangu- 
lar numbers if and only if 4k--1 can be expressed in the form 
М2--у2 with u—y > 3. 


Suppose k=T,+T, a>1, b>1, then 

7 4k+1=2a(a+1)+2b(b+1)+1 
-2(а2--52)--2(а-5)--1 
=(a+b+1)?+( a—b y. 


Putting u=a+b+1, у=а—ђ, we find that 
72 
Ak = +y? with u—v—2b-- 12-3. 


С Conversely ‚ Suppose 4k+1=u?+y? with u—v>3. Then obviously м and > 


of opposite parity and 
ИЕ Hoe (инэ ) Cub 1 )4+(и=>—1) (u—v+1)} +1, | 
A (и%у–1). $ (ижу+1) } 


D 


V h wu | 
еге E Ecl » B=} (u—v—1)-and we note that | 
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т of., 
Digitized by Arya Samaj 2 Зит Of Chennai and eGangotri 


If k- T, у(п+1), then 44+1=2n(n+1 )tl=n24(n+1)2 
Sierpinski's result would therefore follow from our theorem with the help 
of the following 


Lemma : Let n be a positive integer. The integer n?-E( nl )? can be 
expressed in the form u?+y? with u—v > 3 if and only if it is composite, 


Proof : If n?+(n+1)? is a prime, then it is a prime==1 (mod 4) and 
as is well known, such primes can be expressed in essentially only one 
way as a sum of two squares and we already have that unique represent- 
ation as 7?--( n-- 1? and this representation does not satisfy the condition 
u—yz3. 


Next suppose n?+(n+t)? = t is composite. Let t=gh, where g is not 
divisible by any prime=3(mod 4) and / is not divisible by any prime=1 
(mod 4). If г(г) is the total number of representations of f as а sum 
of two squares ( positive; negative or zero, the order in which the squares 
are written also being important ), then it is known that r(t)=0 or 
r(t)=4d(g) according as h is not or is a perfect square. Now, since 
t=n?+(n+1)?, we know that r(t)> 8 and therefore ^ must be a square, 
h=m?, If g is not a prime, then d( g )23, so that r(t)=4d(g) >12, implying 
that /--и2--у2 with 125212, y2z4n2, and hence u—v>3. If g is a prime, 
then t—gm? implies that m?>1, i.e. т>>3. Also as t=1 (mod 4), gis 
a prime=1( mod 4), so that g=y?+z? with y-z21. 


> Therefore !=рт2 = (y? 4- z2)m? = (ту)? + (imz)? with my—mzsem(y —2) 223. 
This completes the proof of the lemma. 
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EXPLICIT FORMULAS FOR У) i'(25,) AND 


| tat 
| 
"n BERNOUILLTS NUMBERS 8, 


Suri K. N. SHAH 


Bhavan's College of Science 
Ahmedabad 


1. Introduction : 


Bernard and Child' have obtained recurrence relations containing 
Sya-b Su-seS$ S, and also S5, 6,2... 54, 52. They? have also 
written recurrence relations containing B, B, 1...... B, A formula for S, 
in terms of Bs have been stated in their Book?. Smith! has discussed 
a method to obtain explicitely S,, Se S, etc. It is difficult to obtain 5, 
for larger values of r, by their method. 


с In this paper, formulas for 52,1, $5, S, and B, have been obtained 


3 explicitely by using matrices and their inverses. Certain relations between 
E _ matrices are also obtained. 


. Netations : 
_ (i) €, 5th Binomial Coefficient in the expansion of 

(lc*x) when s<r Er) 
0 5>г. 


EON 
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xpli no 


m 24 T Су с“ 
(т) | Ao’ | =l, |Ау | =Су, . | 4 | =| се Суг! | 


Cy Сы су 
АЕ €i. ел @р= n. (4) 
0 сг? Cy 
|4/| =| с; с; С хо (9) 
аласы Ga 
0 
ір 0 
7 
50 0 с 
5, | 5 
9 (iv) The inverse of matrix (А)-Ат! 
E | “(ай | scare) 
| ir 51 а) .. а» 
" 
à | ад Os хо C 
| Е ад "да e a, J 
Where 
BENNETT 
‚=! 


"enm pal) ВР) (=) 
TE 14i] 
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108 | 
s io. у gr 
ОЕ Sarar e = = (8 
i| 2; 
| à с 5 Em Dy ... (8а-ђ) 
|; р 
c 
|| Сина „=> ~ (8) 
Where Gen (п+1) ^ 
j let the row vector S=[ 5 Sara 3, 5] . (9) 
| and the column vector [o!]={ o | ~. (10) 
| 2 
or} 
"TONS 
5 = 
2 


The matrix equation of the above equations 


ais (4)(S)2(s) - : .. (1) 
From (11), we get. | 


ӨБ) ~. (12) 


Hence 
of Ө! | 
5, = ај 2 02 ui € „Фа, > 3% (13) | 


E^ За We deduce 
YES | Ao! | oF Саи] az ОЕА о 
r 2 r(r-1) 2 r(r—1)(r—2) 2 


„гъ ИЕ ©) Beds Gee | 
г ёа ‹ ta r(r—1)..1 ° 2 52 (14) || 
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1) Putting r=1 in (14) and using the above results 
а 
Aem = 
[= ©; 3 .” (19) 
) Putting r—2 in (14) and using the above results 
y | 
82 
.) Б x (20) 
r 
For r=3, we get ws 
) EN 9801 21 
= = рт па и En 
In the same way 
08 c) о 
Е О GY Па 
g? 2 
ео = | ^. (22) 
All these results agree with results obtained by. Bernard and Child. - 
1) 3; Formula for $5, ~~ 
3-a. Notations: — — 2 
2) U 
Matrix The 
: 2r — 1 2r—3 3 f Я 
(Е)=| 2.461 7 C; йс с Ch FG Ca determinant 
3) 


2 сем - B А А 
0 г--1 am ев au 


3 == | 2. 
2 ine ^^ 
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Jess оа Mus | | 
= с == === 36 Се 
Я ; = 21 —1 
| Еу | =| (2—1) C; x: ... (25) 
| 0 2r-3 2r— 5 Co 
|Е/ | =| 2 —1 2, es ло! 25-281 | 
у «€ с Сб = Са 
Ж 2r —3 2r—2 s--1 
д 2r— | IC. r-i MER S V [= 
/ > “шол. Са |, (55 
: 92-77 NR. Ed em 
(dii) The inverse of matrix ( E) E- 
= ец €12 біз осо е; 1 
ед е22 ... ... ег ] | 
.. ... LI ... yd (21 | 
ел [27] Cr | 
E ы ОЕ! 2 | 
ЕГІ х= us CDE E EORR | 
Qr EF1)(2r -1) ^^^ (б, тту? + 1)(2r—1)(2r – 3) | 
ein е (- 1-1 | Er 2. | 
бет ШЕ . (28) | 
| 


Be iard and Child's formula, putting r, r—1, r—2..1 in place 
wing equations : | 
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a 
925! 
554 + 52 = Te A (291) : 
35. — 99 
) == ... (29) 
Let row vector S! «[2r, 2—2... ... ..2] .. (30) 
and column vector 3!—| of a 
— 8 | Ф 
Leu 
сіз! ) 
m» | _ (31) 
go! | 
6) DN 
The matrix equation for the above equation is 
(Е) (5')=(9') (927 
УЕ Ce . (33) 
! "So 
| g'a! 3015: oio) gJ! 
n S5 dle rm mm + 2.4... +err (34) " 
| 2 2 2 Е 
7 Непсе 
С | E | org! (— 1 ) | Е" | 57-151 У (=1)| Ег, | 57-201 | 
727-1 2 (2-1)(%»-1) 2 (2-1)2--1)0ғ-3) 
(= 1) | Bs) 552 (35) 
ОП ь 
| This is the explicit formula for Szr 


3-c. Calculations : 
|5 = | Бо | = 18°] = =! 
|2 =, eap =, |Б -3 E] =, |85 =30 
LE | =0,| 22] -0, | ЕР | =>, | Bf | =63, | Ej | =357.. 
LZA | = | 29 | = | 2 | =0 | 2“ | =6 
| E5 | =1575 E 


- Putting г==], 2, 3.....in successioni in formula 
2 Values of different E's 


. (43) 
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we get 
S _ oo! 
2576 
1 1 
E SS 569: (32 1) 
= Or DA 530] 
235! g?g! ‚од! 
Se yr mm ME 
gc! 
== (302—30+-1 
que 
These results agree with the results already obtained by Bernard 
and Child. 


4. Formula for S, 


[ rel rel rl 
ЖО уоруу € о 
0 с! С: 
0 0 Ca! 
0 0 
( 
с 


ID; =!, |р «ct, р; = 


с 


РА =| RE Co crt 
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MM ——MÀ — 


The deter- 
minant of 
the matrix 
-|2| 

(4 


. (45) 
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Hd 
| 


ril +1 
C; спех 


| n 
| su 
) | | 
Ec a 2 (47) 
| 2 | 
| 
| 2 ста 
(iv) Inverse of Matrix (D)=D-!. 
) H di di, аз .. dy | 
d dz 4а dg m dy a (48) 
(а dr йк ] 
7here 
[- а yl (02 а = (СИ 25 
" m ЕЙ) < 
—1)- || у 2 
х | ое | 
(PAE! југа ш 
| -b. Method: i 
Bernard and Child have given the following formula ; 
CHS, С 5 +... ECTS =(пЕ1ун—(п+1) ... (50) 
ACIS, 2. Са (1 $1) = (Tl) Jes (50) 
| СА uus с. HCAS (и ту“! — (R1) 2. (508) 
3) | ; ees soe 4 jj ... 4... 3 


C85; + Срб — (n 1 — (n1) 
Саб, =(п+1у—(1+1) 


Let the row vector S! 2(5,, 51...92) $1) 


and the column vector (n1) *!—(n4-1) 
N= 


(n ly-Q RU 


ОО 
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The matrix equation for the above equations will be 
(D) (St!) £CN;) m 
(S)2z(D) (N;) AE 


We get from it 
(C71 | DY | Ма "S 


d | D | N, Ес | Dr | N,-1 moe 
RUE. (г+1)г (r4 l1)r(r—1) 
( —1)"!N, 


(r1) 1,2 


oca SF 


This is explicit formula for (SS, ). 


4-c. Calculations : 


| Dot | = | Doe | = | D | =.= ~. (56) 
[Dt | =L | 22] =3, | OP | =6 | Dt | =10 ... (57) | 
|22 | =0, | 22] =1, | De | =6 | D# | =20 .. (58) | 
| Bs | = | D2 | =0, | DP | = [Ds] =0. д 
Putting 1, 2, 3,.....in formula ( ) and putting values of D’s 
№ п(п+1) 
7 NES 7 - ERU M (60) 
_ № М, щп+1)(2я0+1) 
ес — 0 
№ 6N, 6N 
су МОМКА 1 
27 TY TO изу 4.3.9 
_ 841) (па +38+3) n(n+1)((n+2) 
CS PES NM 
n(n +1) 
| + 4 
_ Mat) 
SAL (1? 3n +3 —2n — 4-4-1) 
тпа) 
= лыу NO 


The results agree 
and Child. 
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(53) 
(54) 
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5, Formula for B, and B3 
From the reccurrence relation > GA 
САВ, + CHB, Louer СИМВ, =r „ (66) 
We get the matrix equation 
(D) (B)=[R] . (67) 
Where 
[B]=[ 8, В, IM B, | .. (68) 
[8] = ұл 
r=] 
27) > (69) 
Е 
1 
(8) 2 (D) (AR) 
So 
so br LDN у [ж | (=) 
(з sf G1)(r) (r+ 1)r(r=1) 
(—1 ју“ | Dr- | 1 70 
oF (r+ Dr(r-1).3-2 oe 
So 
Ри | 
n= E. 
в_ 12912 128] 
aS 3 3.2 
2 i аЦ 
30607 
ig TIS 
6 3 : 
|9414 1ри[з, 12012 oii 
B= и ба 5.4.3.2 
4 3022 
SETVA 
24 — 45--20 
z 30 
=" 1 + 
— 8m 
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^ The values of B, Ву, B, agree with those obtained by Bernard 
and Child. 


4 5-b. Explicit formula for B, can be obtained from 
if (2r+1) Bop +2 Су (2r - 1) Boo +...=0, г91 
5 for r=1 right of the above equation is 4. 
Hence Matrix relation is 
Е.В\=К! 
Where 
В! = [ Ву, By B5] 


| К!= 0 
P c 
0 


р) 


Bi=E-1 рі 
а 
ео (em) 
We have 
Ey-l, Е=1, E55, Ef = 63 ... (79) 
Hence 
pl 
6 2. (80) 
Ds 
30 . (81) 
1 
MIO B= .. (82 


All these values a i | 
3 gree with the results of Ber : a 
T ard ; 
formula for B,., can be obtained ре Сша, Бараш 


relation in B,,,,, by obtaining first a reoccurrence 


В,, and then using matrices, 
6. Relations between determinants of matrices 


ба. The followi lati lA], [D], ЈЕ], ШІСІ ЫЙ | 
а RE relations сап be obtained b ; | 
and (55) У comparing 5, from (35) | 
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For r=] 
we get 


Е (2n+1) « Dg? (2n+4) —р,2 
This is satisfied for values of Ey, Dê, Dj? 


‚. (84) 


6.5. In the same way the relation between Als & Dis can be obtained 
by comparing S, from (14) and (55) 


ЕЛЕНЕ ИЕККЕ ІЛЕСЕ 


p 2°" — 1) MCSD) ? 
y руі | N2,-1 | Dj | Му 2 3 
2r 2r(2r—1) жы (85 
r=] gives 


Ad |с |М 
EG A a і к: (86) 


This is satisfied 


г=2 gives 

o Аја  |D)|N, |Dj|N |р 
2 22 ds ш зд eg eei ази 8 
4% A 22 4 Gu 722 75 (87) 


Which is satisfied to 4%, 42,, РЗ, D>. 


7. Acknowledgements : 
I am thankful to Professor H. N. Raval for his valuable guidance 
during the preparation of this paper. 


- References 


l. Bernard S. and Child, J. M.: ‘Higher Algebra’, Macmillan & Co., 1964, 
pp. 112. 
2. Bernard S. and Child, J. M.: 'Higher Algebra', Macmillan & Co., 1964, 
pp. 113. 
3. Bernard S. and Child, J. M.: ‘Higher Algebra’, Macmillan & Co., 1964, 
pp. 115. 


Smith, J, К.: ‘The nth Polygonal number’, Mathematics Teacher, 
March, 1972. Éi 
(N.C. Т.М.) 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


VARIATION OF ANGLE OF CONTACT IN CAPILLARY TUBES OF 
LENGTH LESS THAN CAPILLARY RISE 
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Introduction 


When a capillary tube of height less than capillary rise is dipped in 
water the liquid fills the entire capillary tube leaving a small portion at 
the top. The liquid does not flow out. 


If the capillary tube is sufficiently large the maximum rise will be 
obtained, The question naturally arises how the upward thrust is balanced 
in capillary tubes of less heights, It is experimentally observed that the 
angle of contact varies. The angle of contact in a tube of greater height 
maintaining capillary height is zero, As the height of the capillary tube 


із made less and less the angle of contact Boes on increasing, it becomes 
90* where there is zero height. ; | 


In this paper Part А consists of a relation between the length of 
tube (less than capillary height ) and the angle of contact obtained mathe- 


matically, and Part B consists of experimental work carried out in support 
of mathematical results in A. 


Part A 
Let 


h=capi - д | 
5 ШАР rise (Maximum) in а tube of radius r dipped | 
vertically in water, 


х(< А) =һеіры of water column when less height of tube is kept | | 


outsi 
de ( measured from lowest point of meniscus ). 
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We have the relation between surface tension (T) maximum capillary 
rise (в) angle of contact (à) given by 


F 
r La Pg 
т С Se о (21) 
2 cos A 
Where p=density of liquid 


g- Acceleration due to gravity. 


When the tube of height (x<h) is dipped, 
Let A,— Angle of contact. 


The total upward thrust due to surface tension will be ( 2er Tcos), ). 
Force due to difference between the pressure and the weight of 
column of liquid —ar? ( x --x' ) Pg (where x! is due to liquid in meniscus ). 
Hence equilibrium will reduce (о: 
2«r Т cos Ху = fr? (x+x') Pg 


r(x+x') Pg ‚. (2) 


cos ћу= 2T 


Substituting value of (1) 


r(xtx )P&g 
ОЗ ae онш 
uu 
2 | o MN 
| 2 - 
+х' 
соз Ху= id RED) 
Lar 


is caleulated on assumption that the meniscus always remains spherical as 
the height of tube is reduced the centre of this sphere goes away from 
Surface when 
x0 
К, > се 
Where R,=Radius of sphere of which meniscus is the part. | 
Taking different values of x we will get a family of spheres which 


"hall not be concentric. 
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The volume of the liquid above tangent plane to the meniscus it | 
difference of volume of a cylinder height (М) and the volume inside а | 
spherical cap of height / whose base radius is ғ and the radius of sphere is R 


о Ж 


(3) and (4) allow us to calculate A, for a given value of x, 
For calculating x’ from (4), we will require the value of A'. It can | 
be experimentally obtained. The radius R, of the sphere which contains 


the meniscus can be obtained by the formula. 
rà ћ' 
== t-> .. (6 
ШЕЛІ m (3) | 


We can also obtain the value of X, by the formula 


cos №,=-7- .. (6) | 


x 
Thus (5) and ( 6 ) also allow us determine \,. 


The value of у, calculated by (3) and (4) or by (5) and (6) 
Reduces to experimentally measuring //, 


Part * B' 
A capillary tube of radius 0.029 em. 
vessel containing water, 
4.706 cms. The use of 


was dipped vertically inside a 
The maximum height of the capillary was found 
travelling microscope was made. 

The tube was then dipped further i 
temaining above the water level in vess 
cms. and 3 


n the vessel so that the portions 


el was taken as 2.30 cms,, 3.505 
-732 cms. For all these values of x's, h’ was measured with the 
help of travelling microscope. The results are tabulated as in the following 
table : 


| х+х' 
Sr.No. x Chios | 8 В, Cos А, = f 
| | duc 
м) 0 тз 
1 


| 
5 ems | 0.010 cms | 0.047 cms Gm 


20132505 68 0.018 


“n | 0.03236 „| дф 21' 
16 » | 0.024 


» | 0.02952 33° 18° 


” 
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Conclusion 
We could not take reading finer than those listed in the above table. 
However it is felt that R, decreases as x increases R, will tend to infinity 


as x tends to zero. We can also see that X, decreases as x increases. 


When x—0, №, 90 and when x— | el and 4,0. 


The angle of contact for any height x ( <A) and radius of sphere 


К, for (x<h) can be obtained from the. formulas in (3), (4), (5) and (6). 


Acknowledgement 
Our thanks are due to Prof P. D. Pathak for his suggestions and 


helpful discussions. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


FUNCTIONAL ANATOMY OF THE FEEDING APPARATUS OF THE 
 WHITE-BACKED VULTURE GYPS BENGHALENSIS, GMELIN 


U. M. RAWAL 


Department of Zoology 
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Introduction 


The vultures are well known as Carrion-feeders and useful scavangers 
on the countryside and in the outskirts of town and villages. Once car- 
casses are detected, these birds drop one by one from seemingly empty 
sky. They demolish the carcasses with incredible speed and within short 
time a scattered collection of well stripped bones are left of carcasses. 
Due to such habits of vultures, they are of a great help where insanitory 
conditions exist. Such a specialization for feeding requires a great modi- 
fication in the body form, This specialization in feeding ultimately reflects 
on the head architecture i.e. its skeleton and musculature. This paper 
deals with the adaptation of head structure for particular type of feeding 


of Gyps benghalensis, Gmelin. emphasizing on the structure of the bill, 
the tongue, the skull and the musculature. 


Observations 


The bill is very heavily built in this bird. It is 


Compact and com- 
_ paratively larger у 


| than normal flesh-eating birds. The 
ng, well curved and pointed, The Margins of both 
and blade like, 


upper beak i$ 
the beaks are 


ngri Collection, Haridwar 
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OSTEOLOGY - 


The skull of Gyps is schizognathous and holorhinal. It is of Strong 
type with posterior oval cranium which is a little less "than half the 
Jength of the skull. The foramen magnum faces backwards and down- 
wards. The squamosal wing is very characteristic at the side and provides 
attachment surface for the jaw muscles. The exoccipitals along with 
basioccipital produce two blunt ventral processes. The zygomatic process 
is short and blunt. The tympanic cavity is large and is bordered by the 
squamosal wing. The frontals curve forward over the nasals laterally. 


“Тһе nasofrontal hinge is very well developed affording good degree of 


kinesis. 

The orbit is large and rounded in shape. It is bounded posteriorly 
by postorbital process. It is arched by frontal margins and get additional 
‘protection by supraorbital process of prefrontal (lacrymal) dorsally. The 
anterior Богдег 15 made of pars plana and the inferior and downward 


“process of prelrontal. The antorbital process of the prefrontal and the 


orbital process of the quadrate form an incomplete floor. The interorbital 
septum is complete and is almost imperforate. The orbitosphenoid is 
completely ossified and is underlain by the basisphenoidal rostrum. The. 
mesethmoid gives out lateral flat and triangular process, the pars plana 
which touches the inward pointed process of the inferior process of 
prefrontal. 

The olfactory capsule is roofed by two fused nasals which are 
curved downwards laterally. The vomers are very small. The naris is in 
the form of an oblique, vertical oval aperture at the posterior end of 
the premaxilla. It is bounded posteriorly by nasal. The -maxilla:also con- 
tributes to form the ventral border of nares. The naris is’ holorhinat. 
The internasal septum is ossified and complete, Hence the ‘nares аге 
impervious. The ectethmoid touches the frontal and nasal dorsally. . The 
antorbital vacuity lies between the naris and the orbit. i 

_ The bill is long, stout and heavy. The premaxilla | curves very 
sharply downwards with a pointed tip at the anterior extremity. The upper 
Jaw is made up of the usual bones and is typical of carnivorous birds. 
The jugal bar is strong and thick. The quadrate is well release! a! 
‘Movably articulated. The orbital process is flat and thin and is longer 
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than the otic process which articulates with the squamosal below the 


e oticiprocess is two headed and rests a cylindrical 


tympanic ‘wing. Th 
articulation permits a single 


‘bearing articular surface of squamosal. This 
plane rotation of the quadrate. All articulation of quadr 
The mandibular articulation with the foot of quadrate is 
rotation hinge (Bock, 64.). The lateral condyle of the facet of quadrate 
oval and rounded. The medial 


ate are dianthroses, 


a complex sliding 


is larger ‘than the posterior one and 1$ 
scondyle is the largest and :possesses an anterior lip, joining with corres- 
‘ponding lip ‘of articular of lower jaw. The posterior condyle is small, 
‘curved ‘and is continuous ‘with the medial condyle. The pterygoid is short 
flat and twisted. It articulates with quadrate below the base of the orbital 
process and just above the lateral condyle. It approaches the  palatines 
at an angle of 25°. The palatines occur as thin and broad horizontal 
plates which are parallel to each other. The outer edges and the posterior 
inner edges are curved ventralwards to surfaces for attachment of muscles. 
The choanae lies in between the palatines. The basipterygoid process is 
absent. The palate rests and slides along the basisphenoidal rostrum. The 
palatal processes of premaxillae fuse medially at the base of the beak, 
The maxillopalatine processes of maxillae approach each other towards the 
midventral line and they extend porteriorly above the palatines as thin 
flat processes. The palate is of the schizognathous type. 


The lower jaw is comparatively broad and blade like and curved. ‘It 
along with the upper ‘beak constitutes a strong and powerful bill. The two 
rami of the mandible form a wide angle towards the symphysis which 'is 
long and quite distinct. Each ramus is of a single piece construction, being 
ge pose et five ‘embryonic bones fused together indistinguishably: (зії 
61); seh Sits) "18, *19, 20). The mandibular foramen % very minute. 
The angular ‘is truncated. The surangular bears two foramina which "afe 


cl b i "" 72 
ose by and it ‘bears ón the inner surface an elongated oval notch for’ (не 


а. s в ови surangular foramen, the dorsal edge:of 
Ts - E, m | downwards towards articular. The articular has 8 
ticular process is well "surface, The internal process is long. The retroat 

р 5 we developed. The size and shape of this is correlated with 
Мес mandibulag muscle. The externa] process bears i a e Me. 
Шеше lip of-medianicosdyjexor quadrate, Near the base e internal 
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process is a small long elevation posteriorly which serves as a point of 
insertion of occipitomandibular ligament. On the medial side of the mandi- 
bular ramus is a small but distinct knob. This is the pseudotemporal process 
(Bock '64) Hyoid apparatus : This comprises a median series of skeltal 
elements and a pair of posterior horns or cornua, The median part consists 
of a pair of bones the paraglossa, a middle basihyal and a posterior urohyal. 
The paraglossa are curved upward laterally to give a deep spoon like shape 
to the tongue. They bear posteriorly cartilaginous flat extensions ceratohyals 
(anterior coruna). The paraglossa are wedged to the anterior triangular tip 
of the basihyal. The basihyal is stout, long and arrow head shaped. The 
urohyal is fused with the posterior edge of basihyal along the middle line. 
It also bears -cartilaginous extensions. The posterior cornua are ankylosed 
with two dorsolateral facets at the posterior end of basihyal. Each cornua 
consists of four skeletal pieces (1) hypobranchial, (2) ceratobranchial, (3) 
epibranchial I and.(4) epibranchial П. The median components form the main 
internal support of the tongue while the cornua support the ventrolateral 
parts of the floor of the mouth and also provide surfaces for the attach- 
ment of muscles of tongue and jaws. 


The ligaments of the skull 
The following ligaments have been found in the vultures: 


1.  Postorbital ligament: This extends from the postorbital process 
-of the mandible just in front of the jaw articulation, It passes 
over the quadratojugal. 

External jugomandibular ligament : This occurs as a short 
horizontally oblique band, extending from a notch of surangular 
posterolateral end of quadrate jugal opposite. to jugal quadrate 
articulation, This lies over the ventral end of postorbital ligament. 
Internal jugomaudibular ligament : Tnis extends from the jugal 
bar just beneath the postorbital ligament passes Over the external 
process of articular, curves round the posterior end of quadrate 
and to the postero dorsal rim of articular. 
Occipitomandibular ligament : This is a short and thick liga- 
ment extending between ventral tip of exoccipital portion of the 
typanic wing to the posterior edge of articular at the base of 
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the internal process of the mandible. This ligament also таай. 


tains the upward tension and keeps the quadrate articular art. 


iculation tight. (Davids '52. Goodman and Fisher '62.) 


5. The lacrymojugal ligament : This occurs as a short strap exten. 
ding between the ventral edge of the antorbital process of 
lacrymal and the dorsal rim of jugal bar. This only acts as a 


suspensory ligament of upperjaw. 


MYOLOGY 
The mandibular muscles 


М. adductor mandibulae externus superficialis (a.m, ext. ир?) 


This is the most superficial muscle of all the adductors. It is a very 
heavily built muscle situated in the depression of the squamosal bone. The 
muscle covers the whole squamosal bone and a part of parietal, It hasa 
fleshy origin but the fibres towards the origin have an aponeurotic outer 
surface. The muscle shows a pinnate arrangement. It runs anteriorly down- 
wards towards the lower jaw. 


The muscle fibres arise from the marginal ridge of the squamosal 
depression as well as from the lower marginal area of the squamosal bone. 
Though the muscle arises in a fleshy origin the uppermost layer of the 
muscle fibres near the origin show an aponeurotic nature. Most of the 
fibres converge in the middle, This tendon alongwith a few muscle fibres, 
runs downward. The slip, which arises in a fleshy origin beneath the post- 
orbital process, becomes slightly aponeurotic after a small distance from 
its origin and joins with the tendon of the main mass. 


The muscle runs downwards with a tendon in the middle and few 
fibres covering it. The muscle gets inserted on the dentary where, the tet 


dinous slip inserts on the dentary whereas the fleshy muscle fibres get 
attached on the edge of the dentary. 


М. adductor mandibulae externus medialis 


d This is also 4 well coner Massive muscle assuming a triangulat | 
‘shape. The muscle is situated in-between the zygomatic process of the 541% | 
osal and the lower jaw. The anterior 2|3rd portion of the muscle Ё || 


Eo by the adductor mandibulae externus superficialis muscle. 
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The origin is in the form of a narrow tendinous ribbon from the 
zygomatic process of the squamosal. This tendinous ribbon becomes pinte 
type. The muscle becomes broader as it runs downwards. 


The whole mass of the muscle becomes fleshy with muscle fibres, 
This broad mass of the muscle gets inserted on the outer surface of the 
dentary. The insertion extends more anteriorly and thus more than a 
half of the portion of lower jaw is covered by this muscle. 


M. adductor mandibulae externus profundus 


This is also well developed massive muscle assuming a triangular 
shape. The muscle is situated in-between the zygomatic, squamosal and 
the lower jaw. 

This is the posterior most muscle of all the external adductors. The 
muscle is covered by M. adductor mandibulae externus medialis. The 
muscle has tendinous slips in the main mass and assumes a multipinnate 
structure. One of the tendons of this muscle arises very closely with the 
tendon of the adductor mandibulae externus medialis muscle. Due to . 
these tendons the muscle is divided into an inner rostral slip and outer 
lateral slip. The rostral slip is ribbon like. Both the slips run downwards.. 

^ The muscle arises in a fleshy origin from the lower surface of the 
zygomatic ‘process and the pro-otic bone. Fibres arising from its inner 
lateral side converge to a tendinous slip but the more internally situated 
fibres arising from the pro-otic, are attached to the tendon described above 
and assume a pinnate structuro. 

The muscle is inserted on the lateral side of the dentary just before 


the jaw-quadrate articulation. 


M. adductor mandibulae medius 


The main mass of the muscle is situated deep 
|| developed and massive. Muscle is situated 


between the sphenoidal bone and the 


er than the external 


addüctórs. The muscle is we 
as а thick strip of muscle mass in- 
lower jaw. 

` The margin of the muscle is slightly broad and fleshy with slightly 
“Ponéurotic upper surface. The tendon which is situated on the upper 
Surface. of the muscle runs downwards in the midst of the main mass 
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upto the insertion and due to this, outer surface of the muscle. mass 
assumes a pinnate nature. 


The muscle gets inserted fleshily on the inner lateral surface of the 
dentary slightly upper to the insertion of a.m. ext. superficialis and adjacent 


to the insertion of a.m. ext. profundus muscle. 


М. adductor mandibulae internus 

This muscle is very heavily built and further it consists of a dorsalis 
and a ventralis part. Both the parts are situated inbetween the palatine. 
and the lower jaw. 

M. adductor mandibulae internus dorsalis. is the deepest of all. the 
adductors and is massive. The muscle arises in a narrow fleshy origin from 
the dorsolateral surface of the palatine. It becomes broader as it runs 
downwards, backwards and inwards. The outer surface of the muscle runs 
downwards. This aponeurotic surface as well as the muscle becomes, | 
tendinous and narrow towards the insertion, The insertion is tendinous at 
the junction of angular and quadrato-articular joint. The a.m. intenus 
ventralis muscle arises from the anteroventral surface of the palatine. It 
runs downwards, backwards and comes out upto the outer surface. of the 
lower jaw to get inserted, The origin is narrow and the insertion is broad 
and fleshy on outer surface of the dentary towards its hind end. 


M. Pseudotemporalis 


This is a massive, fan shaped muscle and runs from the quadrate 


to the inner surface of the hinder region of the lower jaw. This muscle 
consists of two strips, 


The outer strip arises in partly aponeurotic and partly fleshy origin 
from the orbital process of the quadrate. The muscle runs downwardsand 
becomes broad and gets twisted on the inner side. The inner slip arises 


fiom the main body of the quadrate and has a fleshy origin. The iB 
sertion is alongwith the earlier part. 


M. sphenopterygoquadratus 


This muscle is also situated very deeply. It has a palmate structure | 
_ апа runs from the orbital wall to the quadrate 
_ broad fleshy origin from the z 


The muscle arises in ? | 
sphenoidal bones just below the oP | 
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. foramen. The muscle becomes narrow as it runs downwards and inwards 
below the quadrate. The muscle gains an insertion on the inner surface 
of quadrate at its articulation with the lower jaw. 


Discussion 


The correlation of form and function -is universal among animals, 
In highly specialized animals like birds, this aspect is very well studied 
by number of workers such as Burt (1930), Richardson (1942), Beecher 
(1951-a, 1951-b, 1953), Goodman and Fisher (1962), Zusi (1962) etc... 
have emphasized that a definite correlation exists between the morphology 
of the feeding apparatus and the feeding behaviour. 


During my studies on the feeding apparatus of several birds ( Dubale 
and Rawal, 1962, 1965, 1966, 1968-a, 1968-b and Rawal, 1966, 1968, 
1969, 1970-a, 1970-b, 1970-c, 1971-a, 1971-b; 1971-c, 1972). I have 
observed that a definite muscle pattern and skeletal modifications are 
related to the diet of the birds. Though the pattern of the muscle 
remains almost same in all the birds, noteworthy differences are present 
as regards the nature of muscle its disposition and modifications of 
its skeletal elements which provide a seat for them. 


The heavily built bill is a great weapon for the vultures for the food 
capture. These birds depend upon carrion food. To tear the flesh or for 
the removal of flesh from attachment with the bones, the pointed strong 
well curved bill is of great help to this bird. The margins of the bills 
are sharp and aid in cutting operation. The internal epidermal structures 


are well suited for engulping purpose. 


During feeding the bird may come across with the bones along 

With flesh. At the time of parting the flesh from the bones these may 
Strike on the roof of the cranium. The cranium is strong and hard to 
resist this strain. The ventral surface of the cranium is strengthened by 

heavy ossification of the respective bones. There is every chance of dis- 

articulation of the lower jaw due to heavy pressure of the upper jaw which 

is caused by strong adductor muscles. This is prevented by ligaments 

Which are heavily tendinous. Even posterior slipover is also prevented by 

internal jugomandibular ligament during the process of tearing, 
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The muscles operating the bills are classified into : 


1. The adductor group. 
This group includes the muscles responsible for raising the lower 
jaw : 

(a) adductor mandibulae externus muscles 
(b) adductor mandibulae medius muscle 


( c ) dorsal division of the adductor mandibulae internus muscle, 


2. The constrictor group 
Depressor mandibulae muscle 


3. The protractor group 
Sphenopterygoquadratus muscle 


4. The retractor group 
Ventral division of the adductor mandibulae internus muscle. 


The bird requires though slow but tight grip over the flesh during 
tearing and cutting operation. The adductor muscles are modified for the 
purpose. The main muscle i.e. adductor mandibulae externus superficialis 
is of a partly parallel and partly pinnate type and is most massive with 
broad origin. Such a modification provides a slow and strong pull for 
raising the lower jaw, This is further enhanced by other muscles like m. 
adductor mandibulae externus medialis which is of a palmate type with 
narrow origin and broad insertion for pulling greater part of the lower 
jaw. The elevation of the hinder portion of the 
important, otherwise, there is every chance of disarti 
pulling of the lower jaw. This is prevented by th 
mandibulae externus profundus muscle. The addu 


helps in feeding operation by playing a dual r 
adductor of the low 


this bird, the kinesi 
of the retraction ha 


lower jaw is equally 
culation due to unequal 
e two slips of adductor 
ctor mandibulae internus 
ole. This muscle acts as an 
èr jaw and also as the retractor of the upper jaw. In 
$ of the upper jaw is well Marked and the function 


5 a significant role due to two par 


a ts of the internus 
muscle. The pseudotemporalis muscle also plays a dual 


role. 


М. depressor mandibulae is very heavily built and shows a great 
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muscle upto certain extent. Further widening of the beak is caused by the 
elevation of the upper beak anterior to caniofacial hinge, This is done 
by the sphenopterygoquadratus muscle. This muscle is inserted at the junction 
of quadratojugal-articular joint. By the action of this muscle the quadrate 
is moved anteriorly at this pivot, this will force to the quadratojugal bar 
anteriorly and ultimately this bar which is joined anteriorly with the upper 
beak, will rock the beak at naso-frontal hinge and this will cause more 
elevation of the upper beak to facilitate the capture of large sized flesh. 


Due to quick action of the adductor as well as abductor muscles, 
there is every chance of slip over of the mandibles causing disarticulation 
at quadrate joint. However, such a disarticulation is prevented by the 
tension caused by the external jugomandibular, ligament, The  occipito 
mandibular ligament maintains an upward tension on the closed mandible 


and keeps the articulation tight. 
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Explanation. of Diagrams: 
White-backed Vultur—Gyps benghalensts, Gmelin 


Fig. 1 : Lateral view of the skull. 

Fig. 2: Ventral view of the skull 

Fig. 3 : Dorsal view of the skull 

Fig. 4 : Ligaments of the skull 

Fig. 5 : Lateral view of the superficial muscles: of the jaws, 
Fig. 6 : Deeper view of the muscles of the jaws after the removal of the 


superficial layer shown in figure 5. 
Fig. 7 : Deepest view of the jaw muscles. 


Abbreviations 


AME. Med.—Adductor mandibulae externus medialis muscle 


AME, Prof.— ,, F 5 profundus. ,, 
АМЕ. Supf— ,, 5 m Superficialis muscle 
AMID —Adductor mandibulae internus dorsalis muscle 
`АМУ – „ 2 » ventralis muscle 
AMMed. — ,, 5 medius muscle 
АР — Aponeurosis 

| AP PF - Antorbital process of prefrontal 

E BR — Basisphenoidal rostrum: 

= BT — Basitemporal:’ 
CH. _ —  Сћоапа. 
ЕЛ, — External jugomandibular- ligament. 


У EOC. — Exoccipital 
Foramen magnum, 
_ FR — Frontal | 
Internal. jugomandibular ligament 
— Jugal bar 
— Lacrymal 
== Lacrymojugal ligment 
— Mazxillopalatine 
Nasofrontal hinge 
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NL — Nasal 

NS — Nares 

oC — Occipital 

OL — Occipitomandibular ligament 
ОР — Orbital process 

OT — Otic process 

PAL — Palatine 

PMX — Premaxilla 

PF — Prefrontal 

POL — Postorbital ligament 
POP —  Postorbital process 
PP — Pars plana 

PR — Parietal 

PT —  Pterygoid 

Q — Quadrate 

RP — Retroarticular process 
SOC — Supraocciptal 

SOP — Supraorbital process 
Sph pt q.— Sphenopterygoquadratus muscle 
TC — Tympanic cavity 

TW — Tympanic wing 

ZP —  Zygomatic process. 
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ADDITION TO THE * FLORA OF AHMEDABAD Ж 


S. M. PANDYA 


Depariment of Biosciences 
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Rajkot 


. Abstract 


Ten additional species of flowering plants from Gujarat Uni- 
versity Campus, Ahmedabad are reported, 


Introduction 


Pandya (1972) presented list of 276 species of flowering plants 
from the Gujarat University Campus and adjoining area. While checking 
the list of the plants reported by Vaidya (1967) it was observed that 
following ten species of flowering plants are not reported. Therefore to 


give шо information regarding flowering plants of Ahmedabad and 
o ii adjoining area the data is presented below. 


5 oe herbarium sheets of Plants reported here are lodged in the 
пу | epartment of Gujarat University and in Pharmacognosy Depart- 
L. M. College of Pharmacy, Ahmedabad. 


its - .. List of Plants 
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‚ Lochnera pusilla Sch. Family -Apocynaceae (Cooke, ТІ: 191 ). Erect 


herb, common at GUC, flowering from July to September ; mostly 
dries out immediately after monsoon is over. 
Vernacular name : Karapati-rai; Parvati-rai. 


. Calotropis gigantea ( Linn.) В. Вг, Family Asclepiadaceae ( Cooke, 


1: 215). 
A shrub, mostly rare at GUC, flowering from January to August. 
Vernacular name : Rato-aankado; Moto-aankado, 


. Ipomoea biloba Forsk. Family ‘Convolvulaceae ( Cooke, II : 317). 


Prostrate herb with weak stem, rarely twining, leaves fleshy, occassional 
at GUC, flowering mostly from August to December. 
Vernacular name : Aarvel. 


Datura innoxima Mill. Family Solanaceae (Sutaria, 393). A shrub, proba- 
bly escaped from the Pharmacy College garden, occassional at GUC, 
flowering from September to December. Vernacular name : Kala-dutara, 


. Solanum Indicum Linn. Family Solanaceae ( Cooke, II, 336 ). Prickly 


undershrub rare at GUC, flowering from September to December. 


Vernacular name : Dorali; Piludi. 


. Boerhaavia repanda Willd. Family Nyctaginaceae (Cooke, П, 564). 


Prostrate herb, occassional at GUC, flowering from September to 
December. 
Vernacular name : Satodo; Punarnava. 


- Euphorbia tirucalii Linn. Family Euphorbiacea (Cooke, Ш: 66) 


Succulent shrub, occassional in hedges at GUC; probably introduced 
or cultivated and then escaped; flowering from August to October. 
Vernacular name : Kharasani. 


« Dactyloctenium sindicum Boiss. Family Gramineae, ( Cooke, III : 561 ). 


A prostrate perennial herb, common at GUC, flowering from August 
to December. Reported by Woodrow for Ahmedabad (Cooke, 1908 ). 
Vernacular name : Chaman. 


Setaria rhachitricha T. Cooke. Family Gramineae, ( Cooke, III : 435), 
Erect herb, occassional at GUC, flowering in October to November, 


Vernacular name ; Kutra-ghas. 
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AMINES AS CORROSION INHIBITORS FOR 
ALUMINIUM-57S IN HYDROCHLORIC ACID 


М. М. Desat and C. B. SHAH 


Chemistry Department 
University School of Sciences 
Gujarat University 
Ahmedabad-9 ( India ). 


Abstract 


O-anisidine, 2, 4, lutidine and hexamine are investigated as 
corrosion inhibitors for aluminium-57S in hydrochloric acid 
solutions. All the three substances are predominantly cathodic 
inhibitors and reduce the protective current The difference effect 
is negative in 2.0N НС! but becomes positive in the presence of 


inhibitors. 


While a number ofsubstances have been used as corrosion inhibitors 
for aluminium in hydrochloric acid, o-anisidine, 2, 4, lutidine and hexamine 
have not been used so far as inhibitors for the corrosion of aluminium 
and its alloys in hydrochloric acid solutions so far. It is well known that 
the change in the composition of the alloy may change the behaviour of 
the inhibitor. Many substances which are effective inhibitors for iron have 
been found to be ineffective for other metals. In the laboratory, aldehydes, 
ketones, amines and organic sulfur compounds are being investigated as 
Corrosion inhibitors for different metals and alloys. This paper reports the 
Performance of o-anisidine, 2,4 lutidine and hexamine as corrosion inhibitors 


for aluminium-57S in hydrochloric acid. 


Aluminium alloy Indal-57 manufactured by M/s. Indian Aluminium 
Co., was selected for the study. It has the following composition : 


Indal-57S  halfhard; Cu traces, Si traces, Mg-2.0%, 
Mn 0.3%, Ti, traces remainder aluminium. 
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The influence of c.d. on the cathode and anode potentials of А1-575 
in 1.0N hydrochloric acid and in the presence of o-anisidine, 2,4 Тин те 
and hexamine is shown in Figure 1. 
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2,4 Lutidine : 

2,4 lutidine is a good inhibitor, the efficiency ranging from 47-79, 8—81 
87-83 and 84-93% in 1.0, 2.0, 3.0 and 4.0N solutions of hydrochloric acid 
during the periods of study. The performance of 2, 4 lutidine improves 
with increase in acid concentration, both for five and ten minutes durations. 


Addition of 2, 4 lutidine brings about a significant increase in 
cathode polarisation and the anode polarisation is also increased. 


O--anisidine : 

ln 1.0 and 2.0N hydrochloric acid, there is no immediate effect of 
o-anisidine, but in 3.0N and 4.0N hydrochloric acid solutions the effect 
of inhibitor is felt immediately. For five minutes and ten minutes durations, 
the efficiency increases with increase in acid concentration. 


O-anisidine increases the polarisation of cathode. Upto 1.948 х 1072 
amp.[cm?., there is a slight increase in anode polarisation subsequently, 
however, the shift in anode potential during anode polarisation is less than 
that in uninhibited 1.0N hydrochloric acid. 


Hexamine : 

In 1.0 and 2.0N solution of hydrochloric acid, the efficiency of 
hexamine ranges from 59.87% and 59.8% respectively. In 3.0N hydrochloric 
acid it is nearly constant at 95%. In4.0N hydrochloric acid the efficiency 
improves with the passage of time (86.97). For five minutes duration, 
the efficiency of hexamine improves with increase in acid concentration. 


In the presence of hexamine the shift in cathode potential during 
polarisation, is less than that in uninhibited hydrochloric acid. The same 


is true for anode side also. 

In the literature we have come across à reference? in which 3 amino 
Pyridine at 10-2 M [liter concentration has no inhibitor effect although it 
does modify the cathode polarisation curve. 

The value of Talel parameters, and the efficiencies of the inhibitor 
in LON НСІ evaluated from (1) extrapolation of cathodic Tafel line to the 
Open circuit potential and (2) from the intersection of cathodic and anodic 
Tafel lines at the open circuit potential are shown’ in Table 2, 
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Plots of log aluminium surface coverage against log inhibitor 
concentration show that Freundlich adsorption low is obeyed by the 
jnhibitors, 


The activation energies of the inhibitors were evaluated from plots of 
Т against log corrosion rates according to the Arrhenius equation. 
Results are given in Table 3. 


TABLE 3 


Activation energies in the presence and absence of inhibitors 


(In K-Cal./mole ) 


Inhibitory 30 minutes 60 minutes 120 minutes 180 minutes 


Nil 13.8 12.0 11.96 11.96 
2,4 lutidine 11.34 9.21 8.75 10.59 
0-anisidine 13.74 7.37 7.37 6.44 


Hexamine 18.42 25.8 33.2 20.04 


=_= 


The activation energies of inhibited reaction at high coverages can 
be either larger or smaller than the uninhibited reaction. Machu? had 
Teported that for powerful inhibitors, the activation energy is lower for 
inhibited than for uninhibited reaction, This type of behaviour has been 
explained by Putilova! as due to an increase in surface area of metal 
Covered by inhibitor molecules as the temperature rises. However Riggs* 
Suggested that at high coverages the extent of adsorption is no longer rate 
determining. 


Studies of cathodic protection to aluminium-57S in 2.0N hydrochloric 
àcid indicate that the addition of inhibitors considerably lowers the 


Protective current (Table 4). 


ў 
Е 
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TABLE 4 


Effect of current density on cathode weight loss (cathodic protection) 


d 


———— ——————— 


Current weight loss Protection due to 

Aluminium-57$ density mg.|dn? УА current* 

amp. | dm? current Inhibitor 

ke oe 

Nil 0.0 1071.0 = = 
0.081 984.0 8.0 = 
0.162 682.0 36.2 = 
0.325 552.6 48.4 — 
0,487 360.2 66.4 = 
0.650 180.9 83.1 — 
0.812 0.0 100.0 — 
2,4 lutidine 0.0 381.5 — 64.4 
43,5 ml/1 0,325 141.8 62.8 86.8 
0.487 57.1 85.0 894.7 
ee 0.520 0.0 100.0 100.0 
_—  O-anisidine 0.0 304.0 = 71.6 
43.5 тї. 0.325 177.6 41.6 83.4 
| 0.406 96.2 68.4 91.0 


0.487 


0.0 

0.487 
0.568 
0.650 
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The values of KDE in uninhibited 2.0N hydrochloric acid in the 
presence of 43.5 ml./1. 2,4 lutidine, 43.5 mL.[1. o-anisidine 2.0% hexamine 
are-10.3, +0.71, +0.70 and +0.80 respectively. 


Difference effect being positive in the presence of inhibitors may be 
associated with the hindered adsorption of chloride ions. It is known 
that the adsorption of halogen ions aids anodic dissolution of metal. Thus 
in the presence of the inhibitors, the dissolution of the oxide layer is 
delayed. 
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THE FLORA OF GUJARAT STATE 


G. A. KAPADIA 
Ahmedabad 


Introduction 


The present Gujarat State consists of three regions—Gujarat, Kutch 
and Saurashtra. Here and there scattered information about the plants 
growing in our area have been recorded as the labour of love by various 
persons engaged in various branches of the public services. The necessity 
for local or regional floras to supplement Cooke's ( 1903-1908 ) work was 
recognised to prepare such floras. In this connection Saxton and Sedgwick 
( 1918), Blatter ( 1908 & 1909 ), and Thakar ( 1910 ) took the lead for 
Gujarat, Kutch and Saurashtra respectively. In the year 1926 Thakar pub- 
lished in Gujarati an elaborate treatise on the plants of Kutch and their 
utility. To this further additions are made by Puri et al (1960), Under 
the patronage of the Saurastra Research Society, Santapau ( 1962 ) has pub- 
lished the Flora of Saurashtra, Part I, and the manuscript of the remaining 
part is handed over to the University of Saurashtra for publication which 
is anxiously awaited for, The Flora of Saurastra—a check-list is published 
by Santapau and Janardhanan ( 1966 ). Further impetus to enhence this 
Work in Gujarat is given by Gujarat Research Society and also by the Staff 


of the Botany Departments of various Univ 


у ersities and Colleges 1 
Gujarat State, 


ШЕ present Paper is based on the data obtained by analysing the 
various available publications upto the year 1970, 


Statistical Synopsis 
The flora comprises of 156 families, 758 genera and 1716 species. Table 


SN 
ive: Ж b 
| gives the number and percentage of families, genera and species in each 
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TABLE 1 
Dicotyledons Monocotyledons Total 
No. % No. % 
Family 125 80.128 31 19.872 156 
Genera 581 76.65 177 23.35 758 
Species 1284 74.826 432 25.174 1716 


The ratio of Monocotyledons to Dicotyledons is 1:2.972 of species, 
1:3.282 of genera and 1:4.032 of families. The ratio of the genera to 
species is 1:2.44. The ratio of the family to genera is 1:4.86 and that 
of the family to species is 1:11.00. The ratio of the family to genera of 
dicotyledons is 1:4.65. while that of the species is 1:10.27. The ratio of 
the family to genera of Monocotyledon is 1:5.70 while that of the species 
is 1:13.93. The ratio of the genera to species of Dicotyledon and Mono- 
cotyledon are 1:2.21 and 1:2.44 respectively. This shows the small pro- 
portion of species to the number of genera and families, 


Except for the families Gramineae Juss. Cyperaceae Juss., and Orchi 
daceae Juss., the Monocotyledons are very poorly represented. Of the 432 
species of Monocotyledons 340 belong to the above three families, while 
the remaining 92 species belong to 28 different families. 


Of the 1284 species of Dicotyledons 750 belong to 12 families, They 
are Papilionaceae Giseke., Compositae Geiscke., Malvaceae Juss., Convolvul- 
aceae Juss, Euphorbiaceae Juss., Acanthaceae Juss., Caesalpinaceae R.Br.. 
Mimosaceae R.Br., Cucurbitaceae Juss., Labiatae Juss., Rubiaceae Juss., and 


Scrophulariaceae Juss. The remaining 534 species belong to 113 different 
families, 


Of the 156 families 73 have one genus, 22 have two genera, 12 have 
three 8enera, 12 have four genera, 4 have five genera, 3 have six genera, 
3 have seven genera, 2 have eight genera, 4 have nine genera and 5 have 
ten genera, The remaining 16 families have genera more than 10 varying 
from eleven to ninty-five genera. 


Of the 73 families 47 have one genus and one species i.e. monotypic, = 
14 have one genus and two species i.e. ditypic. The remaining 12 families а 
have Benera varying from 3 to 9 species, Hence there are more number + 


7 г a 
s Monotypic and ditypic families. 
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Of the 758 genera 481 have one species, 122 have two specles and 


the remaining 155 genera have species varying from 3 to 41. Hence there 
are more number of monotypic and ditypic genera. 

The genera having more than ten species arc Cyperus Linn., Ipomea 
Linn, Cassia Linn., Crotalaria Linn., Indigofera Linn., Hibiscus Linn, 
Fimbristylis Vahl, Eragrostis Beauv., Euphorbia Linn., Acacia Mill, 
Tephrosea Pers., Alysicarpus Neck. Scirpus Linn., and Ficus Linn., with 41, 
24, 21, 20, 20, 17, 17, 17, 16, 15, 13, 12, 12 and 11 species respectively, 
With the exception of Ficus Linn., remaining 13 genera belong to one or 
the other of the 21 largest families, Of the above 13 genera 4 belong to 
the family Papilionaceae Giseke., and 3 to Cyperaceae Juss. The remain- 
ing 6 genera belong to 6 families e.g. Convolvulaceae Juss., Caesalpini- 
aceae R.Br., Mimosaceae R.Br., Euphorbiaceae Juss., Malvaceae Juss., and 
Gramineae Juss,, The family Moraceae Link is only family to which genus 
Ficus Linn., belongs is not included in the 21 largest families. 


The largest families in genera and species along with the number of 
genera and species and their places are given in table II 


TABLE П 
Genera Place Families Families Place species 
1 2 3 4 5 6 


= —————————————— 


Poaceae Poaceae 


95 1 Gramineae Gramineae 1 
Fabaceae Fabaceae 

52 2 Papilionaceae Papilionaceae 2 
Asteraceae Asteraceae 

50 3  Compositae Compositae 2 

26 4  Acanthaceae Cyperaceae 3 

20 5 Scrophulariaceae Malvaceae 4 

20 5  Euphorbiaceae Convolvulaceae 5 

18 6  Rubiaceae Euphorbiaceae 6 

7 Malvaceae Acanthaceae 7 

7 Cucurbitaceae X Caesalpiniaceae 8 

8 Asclepiadaceae Mimosaceae 9 

8 Labiatae Cucurbitaceae 10 


E CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


2 3 4 5 6 
Б = о — 
Sterculiaceae x Labiatae 11 31 
Mimosaceae Rubiaceae 12 30 
Brassicaceae 
10 Cruciferae Scrophulariaceae 12 30 
Brassicaceae 
10  Convolvulaceae Cruciferae 13 50 
10 Orchidaceae Amaranthaceae 13 25 
Apiaceae 
11 Umbelliferae - ;« x Boraginaceae 14 22 
11  Bignoniaceae x Orchidaceae 14 22 
11 Verbenaceae X x Tiliaceae 15 21 
11 Amaranthaceae Asclepiadaceae 15 21 
11 Cyperaceae x Solanaceae 16 20 


From the above table it is seen that there are 21 families with genera 
varying from 10 to 95 and species varying from 20 to 234. There are certain 
families which do not fit in the genera and the species columns. There are 
Sterculiaceae Vent., Umbelliferae Juss., Bignoniaceae C. A. Agardh and 
Verbenaceae Jaume St. Hill with 16, 12, 10 and 14 species respectively i.e. 
they have less than 20 species; while Caesalpiniaceae R. Br., Boraginaceae 
Juss., Tiliaceae Juss., and Solanaceae Juss., with 9, 8, 4 and 9 genera 
respectively i.e. they have less than 10 genera. Some of these families have 
retained their rank while others have higher or lower rank and this can 


be seen from their place number. 
Of the 21 largest species families the first three families make up 


One-third, the first-eight one-half and the first twenty-one three-fourth of 
the total flora: where as the remaining one-fourth is comprised in 135 
families. Of the largest genera families make up nearly 607 of the total 
genera while the remaining 40% is comprised in 135 families. 
Comparisons 

Various authors have assigned various terms for the phytogeographical 
divisions and vegetation of our area. Most of them are briefly described. 


- by the author ( 1950); but few more are given here, 
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Chatterjee ( 1962 ) has revised phytogeographical gions of Hooker 
(1904) and it is interesting to note that the present Gujarat State comes 
under Indus Plain and Malabar regions as previously recorded by Hooker, 
Further this knotty problem of vegetation is elucidated by the members 
of Institute Francais of Pondichiry in terms of “ bioclimates ", Good deal 
of information can be obtained about Gujarat State with reference to 
Legris and Viart ( 1959). Bagnouls and Meher-Homji (1959 ) and Meher- 
Homji ( 1963). Good ( 1965) plate 4 of the floristic regions of the World 
shows Kutch as African-Indian desert and the rest as Indian; In Good 
(1965) plate 2 of the vegetation map of the World by Rübel Kutch is 
shown as desert and semi-desert, grassland in Saurashtra and Northern 


Gujarat while forest and woodland in Southern Gujarat. 

In table Ш comparison is made of 21 largest families of Gujarat 
State with 10 largest families of British India and 24 largest families of 
the World as cited by Hooker (1604) and Good ( 1965) respectively. 


TABLE III 
Families 
Place Вг India Gujarat State World 
1 2 3 4 
Poaceae 
1 Orchidaceae Gramineae Compositae 
| Fabaceae 
2 Leguminosae Papilionaceae Orchidaceae 
Asteraceae 
Compositae 
3 Сен Cyperaceae Papilionaceae 
4 Rubiaceae Malvaceae x Rubiaceae 
5 Euphorbiaceae Conv 
olvulaceae X i 
6 Acanthaceae 8 poo Nec 
| Euphorbiaceae Euphorbiaceae 
7 Compositae Acanthaceae Labiatae 
8 я ES aceae Caesalpiniaceae Scrophulariaceae 
abiatae 
Cyperaceae 


Urtecaccae х | 


x Melastomataceae 
Х Myrtaceae 


| Kangri Collection, Haridwar 
x 


NE EI 
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| 1 2 3 4 Es 
| 12 Rubiaceae Asci, , iadaceae 
| Scrophulariaceae 
Brassicaceae 
13 Cruciferae Acanlhaceae 
Amaranthaceae x 
14 Boraginaceae x x Umbelliferae 
Orchidaceae 
3 15 Tiliaceae x x Liliaceae 
| Asclepiadaceae 
| 16 Solanaceae Cruciferae | 
| 17 Solanaceae à | 
; | 18 х Егїсасеае 
| 19 x Piperaceae 
і 20 x Apocynaceae 
| | 21 x Rosaceae 
22 Mimosaceae 
23 x Palmae 
24 x Araceae 


From the above table it js seen that there are some families which 
| do not ЋЕ in these columns, They are Urticaceae Juss (10, 25 ) Malvaceae | 
Juss. (18, 64), Convolvulaceae Juss. (12, 53), Caesalpiniaceae R. Br. 
| (9, 40), Cucurbitaceae Juss. (15, 33), Amaranthaceae Juss. (10, 25), | 
| Boraginaceae Juss. (8, 23), Tiliaceae Juss. (4, 21), Melastometaceae Juss. 
| 


Ericaceae Juss., bote: С. А. m P S ЊЕ (9 
Rosaceae Juss. (1, 1), Palmaceae Juss. (7. 7) and Araceae Juss. (8 


here with the number of genera and species in brackets. reales es hay ing 
higher or lower rank can be seen from their place number. 0 is 


: famous for its betel leaf, yet it is not recorded by Santapau | 
= D E. 
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these largest dicotyledonous families of th 
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the World. 


Place 


Co ы о о = о N 


-- 
© 


11 


12 
13 


14 


15 
16 
17 
18 


Br. India 


Papilionaceae 


Compositae 
Rubiaceae 
Acanthaceae 
Euphorbiaceae 
Labiatae 
Scrophulariaceae 
Rosaceae x 
Balsamindceae x 


Asclepiadaceae 


Primulaceae x 


Gentianaceae x 


Umbelliferae x 


Cruciferae 


Convolvulacae 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


e state with that of India and 


TABLE IV 


Dicotyledonous Families 


Gujarat State World 
Fabaceae 

Papilionaceae Compositae 
Asteraceae 

compositae 

Malvaceae x Papilionaceae 

Convolvulaceae Rubiaceae 

Euphorbiaceae Euphorbiaceae 

Acanthaceae Labiatae 

Caesalpiniaceae x Scrophulariaceae 
Mimosaceae x Melastomataceae 

Cucurbitaceae x x Myrtaceae 

Labiatae Asclepiadaceae 

Rubiaceae Acanthaceae 

Scorphulariaceae 

Brassicaceae 

Cruciferae x Umbelliferae 


Amaranthaceae x 


Boraginaceae x Cruciferae 
Tiliaceae x Solanaceae 
Asclepiadaceae 
Solanaceae X Епсасеае 
Lythraceae x x Piperaceae 
x Apocynaceae 
x Rosaceae 
Mimosaceae. 


| lora of Gujarat State. 
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d | In the above table families which do not fit in these columns are >” 
| Rosaceae Juss, (1, 1), Balsaminaceae DC. (1, 4). Primulaceae Vent, | 
| (1, 3), Gentianaceae Juss, (7, 18), Umbelliferae Juss, (10, 12). The 
family Lythraceae Jaume St Hill, (6, 19) is in addition to already stated 
families in table III. Families having higher or lower ranks can be seen 
from their place number. 


Of the 24 World largest families 18 belong to Dicotyledonous and 
6 to Monocotyledonous families. The comparison of 8 largest Monocoty- 
ledonous families is given in table V. Families representing India are from 
Maheshwari et al (1965). 


| TABLE V 


Monocotyledonous Families 


| Place Br. India Gujarat State World 
| 
| Poaceae 
| | Orchidaceae Gramineae Orchidaceae 4 
2 Gramineae Cyperaceae Gramineae аз 
| 3 Cyperaceae Orchidaceae Cyperaceae >: 
| p 
| 4 Liliaceae Liliaceae Liliaceae : 
5 Araceae Commelinaceae Palmaceae 
| 6 Palmaceae Araceae Araceae 


7 Commelinaceae x Zingiberaceae 


8 Juncaceae x Palmaceae 


The only family Liliaceae Juss., has maintained remarkably i 
all the three, The others have higher or lower rank, The families Jun 
Juss (1, 1) and Zingiberaceae Lindle. (4, 8) do not fit 
With genera and species numbers in brackets. ; bs 


Table VI gives the percentages of families, ge 
ES  Dicotyledons and Monocotyledons of Gujarat Stat 
utch and Saurashtra. | ER 
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TABLE VI 
Dicotyledons Monocotyledons 


Families Genera Species Families Genera Species 

Gujarat State 80.128 76.650 74.826 19.872 23.350 25.174 

Kutch 1926 86.666 80.064 81.978 13.333 19.935 18.020 
Kutch 1960 83.69 80.38 81.30 16.31 19.62 18.70 


Saurashtra 
1910 82.76 84,91 85.55 17.24 15.09 14.45 
„ 1966 81:39 78.85 77.80 18.61 21.15 22.20 


North 
Gujarat 84.61 81.08 73.74 15.39 18.92 26.26 


From the above table it is seen that there is gradual increase in the 
= percentage of families, genera and species of Dicotyledons from Gujarat State 
ке to Saurashtra and then to Kutch. The percentage of families, genera and 
— species of Monocotyledons there is gradual increase from Kutch, Saurashtra 

_ and Gujarat State, The highest percentage is shown in bold types, Further 
vis is seen that in case of Kutch and Saurashtra of 1960 and 1966 
respectively there is decrease in the percentages of Dicotyledons while there is 

increase in the percentages of Monocotyledons. 


Table VII gives various ratios. 


TABLE VII 


Gujarat Kutch Kutch Saurashtra Saurashtra North 
State 1926 1960 1910 1966 Gujarat 


1:3.50 1 :2.81 


1:2972 1:4540 1:353 150 


| Species, family to genera and family to species. Kutch has 
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1 2 3 4 5 6 7 


Ratio of 1:3.282 1:4.016 1:4.097 1:5.63 1:3.73 1:4.28 
Monocoty- 

ledon to 

Dicotyledon 7 <% | 


of Genera 


Ratio of 1:4.032  1:6.5 1:5.57 1:4.8 1:4,37 155,5 
Monocoty- 4 2 
ledon to | 
Dicotyledon 


of Families 


Ratio of 1:2.44 1:1.82 1:1.73 1:1.76 1:1.97 1:1.83 

Genera to 

Species Ese -> 

Ratio of 1:4.86 1:4.16 1:3.99 1 :3.88 1:4.66 1:4.06. EDT | 
ee 

Family to 


Genera 
Ratio of 1:11.00 — 1:7.54 1:6.92 1:6.88 1:9.02 


Family to 


Species 


——————————————“—= 


It is seen that the Gujarat State has highest ratio 0! 


tal for Gujarat State, Kutch an 58 


ue: M 


Families 


Acanthaceae 
Amaranthaceae 
Asclepiadaceae 
Boraginaceac 
Capparaceae 
Chenopodiaceae 
Compositae 
Convolvulaceae 
Cruciferae 


— Cucurbitaceae 


v Scrophulariaceae 


Solan 


TABLE УШ-А 


NO 
а 
= 
йз 
з У = 
AS 5 
бо ж 
8 7 
12 
14 11 
13 9 
= 8 
— 14 
3 3 
6 5 
12 = 
9 
4 
7 


Kutch 1960 


5 
Q 
су 
Q 


Saurashtra 
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Saurashtra 
1966 
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TABLE VIII—B 


Percentages 
5 5 з 
Families 5 = $ E E o E е = i 
ба 8 à 28 EE 38 
Acanthaceae 2,56 3.53 3.30 3.02 3.79 3.24 
Amaranthaceae 1.46 2.82 2.98 2.01 1.51 1.91 
Asclnpiadaceae 1.22 2.12 2.04 2.35 1.68 1.62 
Boraginaceae 1.28 2.82. 2167 218 1.77 1.91 ^ 
Capparaceae — 3.00 2.35 1.68 1.09 1.47 
Chenopodiaceae — 1.41 — 1.15 1.01 — 
Compositae 10.19 6.53 8.64 6.22 5.23 4.27 
Convolvulaceae 3.09 4.41 3.92 4.03 3879) 3.83 
Cruciferae 1.46 — — — — = 
Cucurbitaceae 1.92 3.00 2.83 2.85 1.94 2.65 
Cyperaceae 4.89 4.06 3.45 1.15 2.87 6.63 
Euphorbiaceae 2.74 3.00 3.45 4.03 3.62 3.83 
Ficcideae — 1.41 — 0.84 0.84 1.18 
Gramineae 13.64 11.13 11.30 8.74 12.65 15.33 
Labiatae 1.81 1.94 1.88 2.35 1.86 1.77 
Leguminosae 14.51 15.54 12.21 20.67 14.17 13.56 
Liliaceae — — — 1.15 1.01 — 
Malvaceae 3.73 5.30 5.02 5.21 4.12 3.09 
Orchidaceae 1.28 — = = = = 
Rubiaceae 1.75 — — 2.18 2.02 1.30 
Scrophulariaceae 1.75 1.23 — 0.98 1.86 2.65 
Solanaceae 1.16 1.77 2.20 1.32 2.02 1.47 
Tiliaceae 1.22 2.63 2.04 2.35 1.51 2.06 
Verbenaceae = 1.23 2.51 0.98 1.51 — | 
Urticaceae == = — 0.98 1.35 БЕ 
Palmaceae — = = 0.98 0.84 ЖУР, 
Аросупасеае == — == 0.84 1.01 — 
Total. .71.66 78.88 72.79 80.24 75,67 EN s У 
It is seen that there are families which do not fit in first fifteen place, = 
Some have kept their ranks, while others have high or low ranks. As c 


i iati i tages 
Tegards percentages there is good deal of variation. The highest percentage 
| Р is observed that in case of some 


of families are shown in bold types. It i 
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6. Good, В. (1965) : 
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families having high ranks have high percentage 1 Go оше YOD, eg, 


Acanthaceae etc: In others it is not so, eg. Asclepiadaceae has high place 
in Saurashtra while high percentage in Kutch, In some families ranks are 
kept but not the percentages c.g. Compositae etc. ыз largest families 
vary from 17 of Kutch to 25 of Saurashtra. While their percentages vary 
from 71.66 of Gujarat State to 75-67 of Saurgshtra. In Kutch number of 
families decrease from 20 to 17 and the percentage is decreased from 78.88 
to 72.79. In Saurashtra number of families remain the same i.e. 25 but 


the percentage is decreased from 80-24 to 75.67. 


Although good deal of information about the flora of Gujarat region 
is aveilable its comparison is postponed for the present as the work is 
still in progress at different places in Gujarat. At the same time as stated 
previously North Gujarat is included in tables VI, VU, VIII, but not 
compared. 


Summary 


Data for the proposed Flora of the Gujarat State are collected from 
the various available publications up to the year 1970. On this an account 
of the systematic statistical synopsis is given here and the comparisons are 
also made of its largest families with that of India and the World; of its 
Dicotyledonous and Monocotyledonous families with that of India and the 
World and finally with two of its three regions—Kutch and Saurashtra. 
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NOTES ON THE FLORA OF SAURASHTRA 


G. A. KAPADIA 
Ahmedabad 


Introduction 


Not more than hundred species are recorded from different localities 
in Saurashtra in the Flora of the Presidency of Bombay by Cooke ( 1901- 
1908). But a complete and comprehensive account of the Flora of Barda 
mountain was published in Gujarati two years later by Indraji ( 1910). 
In order to bring this master piece in light the author published a brief 
account in the form of statistical synopsis in the year 1949. Recently in 
the year 1966 Santapau and Janardhanan has published the check list of 
the flora of Saurashtra. The arrangement and nomenclature adapted by 
Indraji is of Hooker (1875-97) while that of Cooke (1901-1908) by the 
author (1949). The cultivated plants are excluded from the then Flora 
while these are included in the recent one ( 1966), 


The present note is based on the recent check list, 


Statistical Synopsis 


The flora comprises of 129 families, 602 genera and 1185 species of 
flowering plants, excluding Gymnosperms. 


Of the 129 families 105 belong to Dicotyledons and the remaining 
24 belong to Monocotyledons. Of the 602 genera 475 belong to Dicotyledons 
and the remaining 127 to Monocotyledons. Of the 1185 species 922 belong 
to Dicotyledons and the remaining 263 belong to AD. The 
ratio of Monocotyledons to Dicotyledons is 1: 3.50 of species, 1: 3. 73 04 
genera and | : 4.37 of families, The ratio of genera to a is 1: 197. 
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Table I gives the number of families, genera and species with more 
than ten genera and species, 


TABLE I 
Family Genera Species Family Genera Species 

Capparaceae 5 13 Convolvalaceae 12 45 
Malvaceae 16 53 Solanaceae 10 24 
Tiliaceae 4 18 Scrophulariaceae 15 22 
Fabaceae 39 122 Acanthaceae 22 44 
Caesalpiniaceae 8 25 Verbenaceae 11 15 
Mimosaceae 10 21 Labiatae 11 22 
Cucurbitaceae 13 23 Amaranthaceae 10 18 
Rubiaceae 14 24 Chenopodiaceae 8 12 
Asteraceae 43 62 Euphorbiaceae 19 43 
Apocynaceae 9 12 Liliaceae 9 12 
Asclepiadaceae 14 18 Cyperaceae 6 34 
| Boraginaceae 4 13 Poaceae 72 150 


Of the 129 families 58 have 1 genus, 16 have 2 genera, 14 have 
3 genera, 10 have 4 genera, 7 have 5 genera, 1 has 6 and 7 genera each, 
3 have 8 genera, 2 have 9 genera and 4 have 10 genera. In the remaining 
13 families genera vary from 11 to 72 and these are shown in bold types 
in table I. Of these 58 families having one genus 36 have one species 
ie, monotypic. 

Of the 129 families 36 have 1 species, 21 have 2 species, 14 have 
3 species, 9 have 4 species, 10 have 5 species, 2 have 6 species, 4 have 


i 7 species, 2 have 8 and 9 species each, and 5 have 10 species There is 

not a single family with 11 species. In the remaining 24 families species 
У vary from 12-150 making up 73 percent of total flora and these are 
5 also shown in bold types in table I. Thus there are large number of j 
р monotypic genera and families. А 1 
: Of the 602 genera 397 are represented by only 1 species, 94 by 2, 


44 by 3, 23 by 4, 11 by 5, 9 by 6, 5 by 7, 4 by 8 and 9 each and 2 by 
10 species, In the remaining 9 genera species vary from 11 to 19. These 
ате Cyperus Linn. 19. Ipomoea Linn., 18. Crotalaria Linn., Indigofera IL s: 
and Euphorbia ican, 15 each, Hibiscus Linn, and Cassia Linn. 13 each, | 
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Eragrostis Beauv. 12 and Alysicarpus Neck 11. Of these 9 genera 3 belong 
to Fabaceae, and 1 each to Malvaeae, Caesalpiniaceae, Convolvulaceae, 


Euphorbiaceae, Cyperaceae and Poaceae. 


Except for the families Poaceae, Cyperaceae, Liliaceae, Commelinaceae 
and Palmaceae the Monocotyledons are very poorly represented. Of the 
263 species of Monoaotyledons 216 belong to the above 5 families while the 
remaining 47 species belong to 19 different families. Except for the families 
Fabaceae, Asteraceae, Malvaceae, Convolvulaceae, Acanthaceae, Euphor- 
biaceae, Caesalpiniaceae, Rubiaceae, Solanaceae, Cucurbitaceae, Scrophu- 
lariaceae, Labiatae and Mimosaceae, the Dicotyledons are also poorly 
represented. Of the 922 species of Dicotyledons 530 belong to above 
13 families while the remaining 392 species belong to 92 diferent families. 


Comparisons 


These can be best seen from the following tables II to V. 


TABLE II 
Dicotyledon Monocotyledon 
No. A Year No. yA Total 
Family 72 82.76 1910 15 17.24 87 
105 81.39 1966 24 18.61 129 
Genera 287 84.91 1910 51 15.09 338 
475 78.85 1966 127 21.15 602 
Species 509 85.55 1910 86 14.45 595 
922 71.80 1966 263 2220 1185 
TABLE III 


% 1910 1966 
_ Ratio of Monocotyledon to Dicotyledon of species 1:5.92 1:3.50 
= Ratio of Monocotyledon to Dicotyledon of genera 1 :5.63 1:3.73 


в іо of Monocotyledon to Dicotyledon of family 


i 1:480 1:437 
io of genera to species 


11.76 ДЕ! 
1:3.88 1:466 
1 :6.88 1:9.02 


io of family to genera 


0. In Public Domain. Gurukul Kangri Collection, Haridwar Ld 
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TABLE IV 
1910 1966 
ә = Family Family 9 5 
XE S & 
қ © 
20.67 Leguminosae Leguminosae 1 57 
8.74 Gramineae Gramineae Ж 70) 
6.22 Compositae Compositae 3 43 
5.21 Malvaceae Malvaceae 4 19 
4.03 Convolvulaceae Convolvul- 5 12 
aceae 
4.03 Euphorbiaceae Acanthaceae 5 23 
3.02 Acanthaceae Eurphorbi- 6 19 
aceae 
2.85 Cucurbitaceae Cyperaceae 7 6 
2.35 Labiatae Rubiaceae 8 14 
2.35 Tiliaceae Solanaceae 8 10 
2.35 Asclepiadaceae 
2.18 Rubiaceae Cucurbitaceae 9 13 
2.18 Boraginaceae 
2.01 Amaranthaceae Scrophulari- 10 15 
aceae 
Labiatae 10 11 
1.68 Capparidaceae Boraginaceae 1] 6 
1.32 Solanaceae Asclepiad- 12 16 
aceae 
1.15 Chenopodiaceae Tiliaceae 13 4 
1.15 Cyperaceae Verbenaceae 13 12 
1.15 Liliaceae Amaranthaceae 13 10 
0.98 Scrophulariaceae Urticaceae 14 9 
0.98 Verbenaceae 
0.98 Urticaceae 
0.98 Palmaceae 
0.84 Aizoaceae Capparidaceae 15 5 
0.84 Apocynaceae Apocynaceae (0 9 
Chenopodiaceae 16 8 
Liliaceae 16 9 
Aizoaceae 11 4 
Palmaceae Wo 
79.24 414 
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5 DB 
SEES 
© 
168 1417 
150 12.65 
62 585 
56 472 
45 3,79 
45 3,79 
ZO 8102 
34 2:87 
24 202 
24 202 
23 194 
22 1436 
22 186 
2 om 
20 1.68 
18 1,51 
I8 1.51 
18 1.51 
G 15 
13 1.09 | 
12 101 3 
12 101 
12 101 
10 044 : 
10 0.84 
лтан ; 
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From table If it is seen that there is increase in the number of families, 
genera and species of Dicotyledons and Monocotyledons. In the recent survey 
there is decrease in the percentage of families, genera and species of Dicoty- 
ledons while there is increase in the percentage of families, genera and 
species of Monocotyledons. 

From table Ш it is seen that in the recent survey ratio of Monocotyledon 
to Dicotyledon of species, genera and family is comparatively low while 
that of genera to species, family to genera and family to species is 


comparatively high. 


The families having first seventeen place with the number of genera, 
species and percentage of total are shown in table IV. 


From the above table it is seen that Leguminosae, Gramineae, 
Compositae, Malvaceae, Convolvulaceae, and Urticaceae have maintained 
their former positions Ist, 2nd, 3rd, 4th, 5th and 14th respectively, though 
they have received a significant number of additions during the period of 
last flfty five years. Euphorbiaceae and Acanthaceae have exchanged their 
5th and 6th place. Family having high or low rank can be seen from its 
place number. Further it is remarkable that families having less number of 
Species have higher positions than families having more number of species, 
These are Euphorbiaceae, Cucurbitaceae, Labiatae, Tiliaceae, Asclepiadaceae, 
Boraginaceae, Amaranthaceae, Capparidaceae, Chenopodiaceae, Liliaceae, 
Palmaceae, Aizoaceae (=Ficoideae) and Apocynaceae. Only six families 
having more number of species have attained higher ranks. These are 
Acanthaceae, Rubiaceae, Solanaceae, Cyperaceae, Scrophulariaceae, and 
Verbenaceae. These families though included in first seventeen places, there 
are more number of families having less number of species have high 
ranks, So it is not necessary that with the addition of number of species 
the family would have high rank. 

With regard to percentages of these families it is noticed that in the 
recent survey there is higher percentage for Gramineae, Acanthaceae 
Cyperaceae, Solanaceae, Scrophulariaceae, Verbenaceae, and Apocynaceae 

while there is lower percentage for Leguminosae, Compositae, Malvacea® 


| Convolvulaceae, Euphorbiaceae, Rubiaceae, Cucurbitaceae, Labiatae, Во! 
ginaceae, Asclepiadaceae, Tiliaceae, Amaranthaceae, Capparidaceae, Chen” 


odiaceae, Liliaceae, and Palmaceae, Aizoaceae is the only family which 
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has equal number of percentage 0.84 in both, but the rank differs as 15th 
in one and 17th in the other. With the exception of Gramineae in one 
and Compositae in the other there is a gradual fall in the percentage of 
families. Hence there is not much change in the distribution pattern of 
dominant families. 


Table V gives mean (M), Standard deviation (S.D.Y, Co-efficient of 
variations percentage (С.У. ) of genera and species and correlation coefficient 
(CR) of genera to Species for the year 1910 and 1966. E 


TABLE V 
M SD С.У CR 
Year G Sp. OG Sp. G Sp. G to Sp. 
1910 3.87 6.85 6.50 15.18 167.90 221.60 0.9477 
1966 4.48 9.11 8.64 19.22 192.90 210.90 0.9230 


Applying the tests for significance of differences between Means, SDs 
and Correlation Coefficients of the year 1910 & 1966, it is observed that 


these differences are insignificant. 


Discussion 


In the first place it should be noted that Indraji's monamental work 
relates to Barda mountain and as such cultigens etc. are not included 
in it: but in the recent survey they are included and it retates to the 


Saurastra as a whole. 


The increase in the number of families is mostly due to the splitting 
of the families and to some extent a few new additions. They are Magnoliaceae 
(1, 1), Rosaceae (1, 1), Rhizophoraceae (2, 2), Onagraceae (1, 1), Turne- 
tacea (1,1), Apiaceae (5,5), Goodeniaceae (1, 1), Lobeliaceae (1, 1), 
Myrsinaceae (1, 1). Loganiaceae (1, 1), Orobanchaceae (2, 2), Lentibularaceae 
(1, 3), Lauraceae (1, 1), Santalaceae (1, 1), Lamnaceae (1, 2), Eriocaulacese 


i (1,3) апа Juncaceze (1, 1). Figures in the brackets represent the number 


9 genera and species. 
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With regard to increase in the number of genera, a lot of changes 
have also taken place by breaking up а genus into smaller units 
according to the present concept of International code of Botanical 
nomenclature, Besides there are additions of genera of additional families, 
genera of cultigens, name changes and also of a new records. Mention 
may be made of few such as Ammannia Linn. Andropogon Linn., Chloris 
SW., Cyperus Linn., Eugenia Linn., Eleusine Gaertn., Grewia Linn., Hibescus, 
Linn, Hygrophila R.Br., Ipomoea Linn, Ischaemum Linn., Justicia Linn, 
Mimusops Linn., Mollugo Linn., Odina Roxb., Oldenlandia Linn., Phyllanthus 


Linn., Pycreus Beauv., Pithecolobium Mart, Pergularia Linn., Panicum 


Linn., Ruellia Linn., Saccopetalum Bennelt, Senebiera DC., Stercula 
Linn., Thespesia Soland., Vinca Linn., Vitis Linn. etc. 

Additions in the families, genera and species have jointly resulted 
in the increase in the number of species with the result that there is a 


rise in the ratio of genera to species and family to genera and species 
(Vide table ПТ). 


Conclusions 
With all these increase in species, gencra and families during the lapse 
of fifty-five years period there is not much change in the distribution 
pattern of dominant families which is a remarkable feature. Indraji has 
stated in the preface on page 5 that the account relates to the plants of 
Porbander State. It shows his modesty but from the above statistics it 


Should be well taken as the representative flora of Saurashtra as a whole. 
Summary 
In this paper the statistical synopsis of the recent flora of Saurashtr 


is compiled and then it is compared with the similar synopsis based 00 


$ е t . . 
* Vanaspati-Shastra" with the result that though there is increase in species; 
genera and families, the distribution pattern of dominant plants is not 


_ changed and it can be taken as the representative flora of Saurashtra f 


| "m ; : 7 4 E 4 e 
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SOME TRIVALENT METAL COMPLEXES OF 2—HYDROXY- 
5—METHOXY—ACETOPHENONEOXIM E 


L. D. Dave and (Miss) SUBRAMANI BHAGIRATHI V, 


Smt, Jadavben C. Sutaria. P.-G. Science Institute 
Bhavan's College, Dakor ( Dist. Kaira) 


The ligand 2-hydroxy-5-methoxy acetophenoneoxime ( L ) is used 
for studying complex formation behaviour of Без“, Mn3+ and Се" ions. 
This ligand, L, has been earlier used!?? for studying the comptexes forrecd 
with Cu2* and №°+, A similar ligand 2—hydroxy—5 methyl acetophenone- 
oxime was used recently? for Fe3+, Mn3+ and Cr?* ions and the present 
study for the same ions was undertaken-to observe the difference in pro- 
perties of the two types of chelates formed. The ligand, L, was prepared 
from ketone^ by means of hydroxylamine hydrochloride. 


The complexes with the metal ions are precipitated in the pH range 
6 to 8 by adding to their trivalent metal chlorides a 2% alcoholic solution 
of L. The metal chlorides were maintained in excess. The precipitates 
were digested for an hour and filtered, washed with water to remove 
excess metal ions and dried. The chelates are coloured : ferric is reddish 
brown, manganic is brown and chromic is bluish—green. They are all quite. 
Stable upto temperature of 150°C., their weights remaining constant on 
heating upto 150°C. They are completely insoluble in water. The fc 
and Mn** chelates are soluble in organic solvents such as benzene, chloro 


form, CCL, ctc., and can be recrystallised from them; chloroform {$ found 


quite convenient. Chromium chelate, surprisingly, is insoluble in organic 


Ма! analysis, given in the Table I, 


shows th : mplexes. 
For Fe?* and Мпз+ 5 them all to be 1 : 3 comp 


2% chelates this was confirmed by Job’s method by 
extraction into chloroform and Studying the optical density of different 
solutions. The maxima in the graph of O.D. Vs M/M+L were found, in 
the two cases, at 25% of M?*. Their molecular weights, determined стуб“ 


 Scopically, showed all the three to be monomeric ( see Table I). They аго 
Hence, assigned an octahedral Structure, 
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Table І 
Metal content (gm.) Mol. wt. (10% chelate in camphor) 
Wt. of Magnetic 
complex Expected Expected moment 
taken on 1:3 asa а 25°C 
Chelate — (gms.) Found basis Found monomer (В.М.) 
0.7 0.0617 0.0615 (i) 567 
Спа 0-8 0-0705 0-0702 (її) 584 592 3.69 
1-0 0-088 0.0878 (йі) 609 
0-7 0.06949 0.06934 (i) 611 
Мија 0.8 0.07406 0.07396 (ii) 580 595 5.09 
0.9 0.0833 0.0832 (йі) 570 
0-6 0-0566 0-564 (7) 609 
Беја 0.7 0.0659 0.0658 (ii) 567-1 595.9 5.8 
0.8 0.0753 0.0751 (iii) 610-8 


D————————TMMTE 


The room temperature ( 25°С.) magnetic moments ( B.M.) are 3.69, 
5.09 and 5.8 for tris-chelates of Cr3+, Mn?+ and Fe?* respectively. These 
indicate 3, 4 and 5 unpaired electrons), Hence the Cr?t, Mn?* and Fe3+ 
are high spin octahedral cemplexes. The chromic and ferric chelates have 
a lower magnetic moment than expected on a **spin-only " value. For 
Cr3+, such а low value is known and is considered due to a positive 
spin-orbit coupling constant. The absorption spectra of Без“ and Mn?* 
chelates dissolved in chloroform were measured. Both showed strong charge 
transfer bands which had long tails in the visible. The ligand bands in 
the visible steal intensity from these charge transfer bands and hence they 
show unexpected intensity. The Fc?* chelate has a broad band in the 
Visible without any structure in it. This seems to be consistent with a 
SA ground state, the transition being both Laporte-and spin-forbidden’. 
Some possible very weak spin-forbidden transitions are probably swamped 
by the charge-transfer spectrum in the vicinity. The Mn3+ chelate shows | 
two bands near each other at 720 nm. and 630 nm. The lower ЗЕ, state | 
must be splitting, as required by the Jahn-Teller Theorem, giving two, 
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bandss, These spectra are thus consistent with an octahedral 
13+ complex could not be 


instead of one, 
arrangement of ligands, The specturum of € 


studied in solution because of its insolubilitv in the usual solvents. 


OCH, | 


V— Op, 
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SPECTROPHOTOMETRIC STUDY OF COPPER (П) COMPLEX OF 
7-NITRO-8-QUINOLINOL-5-SULPHONIC ACID 


К. Pater, К. P. Son: and Е М. BHATT 


wa 


Chemistry Department 
University School of Sciences 
Gujarat University 
Ahmedabad--9 ( India) 


7-Nitro-8-quinolinol-5-su!phonic acid (abbreviated as NQSA ) was first 
prepared by J. Molland.! Its complexes with iron were studied.? Besides iron, 
only copper(II), amongst all common cations, gives green colour with NQSA. 
Therefore, formation of Са(П) complexes was studied spectrophotometrically 
following all the three well-known methods, viz. (i) Job's method; (ii) Mole 
ratio method,‘ (iii) Slope ratio method. 

The visible spectra of NQSA (5x10? M) at acidity of 2M НСІ, and 
pH 4 and 12 are given in Fig. 1. Spectra of intermediate pH lie between 
these curves and are not depicted. From Fig. |, it is clear that NQSA does 
not absorb appreciably in the region of 700 to 550 nm. Below 550 nm, 
absorption increases rapidly. The visible spectra of Cu(II) complex at pH 2 
and 8 are depicted in Fig. 2. The spectra at intermediate pH, lie in between 
above curves. From Fig. 2, it appears that only one charecteristic peak at 
625 nm is obtained. Therefore, Job’s method at pH 2, 4, 6 and 8 was 
followed using 625 nm wavelength. ( Results are not given. ) It was found 
that maximum occured at 0.33 mole fraction of Cu(II) at all pH indicating 
that only 1:2 complex is formed. Detailed investigation was carried out 
following all three methods at pH 5. For absorbance measurements, pH 5.0 
was selected because with increase in pH absorbance increased. But above 
РН 6.0, when Cu(II) is in excess, precipitation of coper hydroxide occurred, 


Experimental 
Stock 0.05 М solution of CuSO, and Мак (disodium salt of NQSA ) 


Were prepared and they were standardized by EDTA and НС! respectively. 
All chemicals used were of A.R. or G.R. grade. Absorbance measurements 
were carried out at 625 nm, employing SP 500 Unicam spectrophotometer. 
As the extinction coefficient of copper complex is low, 4 cm. cuvetts were 
Used for all absorbance measurements. Absorbance measurements Were 
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corrected for either excess of Cu(II) or NQSA, whenever necessary. The 
colour developed was stable for three days. 5.0 pH was maintained by 
addition of 5.0 ml. of phthalate buffer. Total volume of all mixtures was 
kept to 25.0 ml. After absorbance measurements pH of all the mixtures 
were measured and were found to be 5.0--0.1. No attempt was made to 
control the temperature. However, the temperature during the measurements 
remained 32-525. : 


Resulfs and discussion 


Job's method of continuous variation was followed using three equimolar 
concentrations of Cu(II) and Na;R. viz., 0.C05, 0.004 and 0.С03 M. Results 
are depicted graphically in Fig. 3. From the figure, it is clear that maxima 
occured at 0.33 mole fraction of copper in all cases, indicating the formation 
of 1:2 comple. 


Mole ratio method was studied by (A) varying amount of Na;R and 
keeping fixed amount of Cu(lI) and (B) viceversa. Two equimolar concentra- 
tions of Cu(II) and NajR viz., 0.005 and 0.004 M, were used for both 
cases (A) and (B). Results a.e depicted graphically in Fig. 4 The two linear 
portions of all the four curves, intersect at composition (5.0 ml. Cu: 10.0 
ml. NajR ) corresponding to 1:2 complex. 


The slope ratio method was followed employing one set of concentration 
of Cu(II) and Na,R viz., 0.005 and 0.02 M and viceversa. Results are 
depicted graphically in Fig. 5. The ratio of slope, and slope; comes out to 
be 2.19. The slightly higher value of ratio ot slopes may be due to inter- 
ference of phtalate ion ( added as buffer) which might have lowered absor- 
bance when copper ion is in excess. This tendency of lowering of absorbance 
reading in the presence of excess of copper ion is apparent from Job's and 
mole ratio curves. However, when ratio of slopes are taken from the first 
straight line portion of the mole ratio graphs, ( here the mixture are similar 
to slope ratio method, with only change that proportion of excess Cu(II) or 
Na,R is less) it turns out to be 1.93 and 2.00 for 0.005 and 0.004 M 
solutions respectively. Thus all the three methods indicate the formation of 
1:2 complex. 


Thanks are due to late Prof. А. М. Trivedi for interest in the works: 
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VISIBLE SPECTRA OF COPPER COMPLEX 
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STUDY OF INFRARED SPECTRA OF CHALKONES DERIVED 
FROM 4-CHLORO AND 4-BROMO QUINACETOPHENONE 
MONOMETHYL ETHERS 


P. R. SHAH 


Chemistry Department 
St. Xavier’s College, Ahmedabad 


The infrered sp:ctra of chalkones derived from 2-hydroxy-5-methoxy- 
\-chloro or 4-bromo quinacetophenone and benzaldehyde, 1–пар ћа ећуде, 
enisaldehyde, p-chlorob:nzaldehyde. 2,4-dich!orobenzaldehvde and 3,4-methy- 
enedioxybenzaldehyde have been discussed in this paper. 


Benzylidune ketone or phenyl-styrj] ketones commonly named as 
chalkones for the first time by Kostanecki and Tambor! are unsaturated 
ketones conia‘ning ketoethylenic group : 

T —C—CH=CH— 


| 
О 


They are found to exist in nature in free state or in the form of 
tyzosides. Polyhydroxy derivatives are found to occur as partially or 
completely methylated derivatives. The chalkones 

= useful for deciding the structure of many naturally occuring substances. 
In view of their great reactivity and their close relationship to (s flavanones, 
5. flavones, flavonols and dihydroflavonols it was thought worth-while to uncer- 


= (ће un project of studying the infrared Spectra of the halogeneted 
kones?, 


have been found to be 


he с=0 and C=C stretching vibrations : 
_ The carbonyl gr 


Strong absorption in the region 1900-1580 ст“. The position of the 
: 2 the molecular structure in its vicinity 
те усу vaiuable for characterising the type of C=O, carbonyl 
weil known from the infrared Spectral studies of several 
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CH; asymmetric bending vibration; (f,) —OCH, symmetric bending vibration; (g,) СН---СН:-СН in palne deformation; (g) CH===CH: 
| СО stretching vibration due to —O——H group; 
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--СН, Methyl rocking (i, ) =C—O—C antisymmetrical stretching; (1) =C—O—C symmetrical stretching; (j ) 


in plane deformation due to substitution in benzene ring; (m) C——H out of plane deformation due to substitution in benzene ring; 
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X= C——H^ —CH,? C===0° C===C4 —Ar—e осн CH=CH" -CHi =со сы C-O/ C—O* с-н! C—H” C—x’ 
2 2 2 
—Phenyl СІ 3030w 2994 1650s 1580s 1488s 1468s 1393s 1368s 1261s 1200s 1282s 1134w,1103w, 869s,857s,820s 703m 
2915w 1453m 980s 1176s 1026s 1062s 1053m,1000m,990w 8005,7695,7275 
2857 
]—Naphthyl CI 3067w 2994 1650s 1582s 1493s 1475s 1404m 1364s 1263s 1200s 12895  1132w,1104w, 859s,852m,833m 702m 
3030w 2941w 1447m 974s 1188s 1026s 1062s — 1012m,1042w,950w, 794s,768s,721m 
2907 
P—Methoxy- СІ 3021w 2967 1647s 1585s 1508s 1460s 1397s 1366m 1250s 1198s 12718 1149%,1121%, 865m,854m,830m 704w 
phenyl 2933w 1425w 976s 1176s 1037s 1063s — 1106m,970w,952w 813s,800s,761m 
2890 ~ 
P—Chloro- СІ 3106w 2967w 1650s 1585s 1488s 1473m 1410m 13595 1250s 1200s 1277m 1119w,1106m, 7775 707% 
phenyl 2865 1449w 981m 1181$ 10315 10635 — 1086m,1017m,970w _ 862т,823»,8115 744w 
2:4—Dichloro- СІ 3195w 2976 1650s 1582s 1490s 1475s 1401s 1359s 1253s 1199s 1294s 1152w,1143w, 886.0,8675,8315 702m 
Phenyl 3030 2915w 1447m 980m 1176s 1026s 1059s 1104m, 960w, 8255,7495,7235 759 
2849 
—Phenyl Br 3067w 2994 1650s 1580s 1488s 1471m 1389m 1368m 1255s 1190s 1283s 1155м,1131уу, 889m,862m,816s 689m 
294] у 1453m 980m 1176m 1031s 1046: — 1040w,1022m,971w  769s,730s 6777 
2874 
I—Naphthyl Br 3086w 2959w 1647s 1580s 1488> 1471m 1397s 1361s 1261s 1200s 1284s 1124w,1092w, 862s,823m,796s 691m 
2865 1445m 975s 1174s 1024s 1048m 1014m, 960w 774s,719m 
P—Methoxy- Br 3049w 2959 1653s 1565s 1515m 1466m 1389m 1366m 1259m 1200s  1282m 1114w,1033w,937w  823m,790m 692w 
phenyl 2933w 1449% 979m 1174 1031m 1052m 740w 
2849 
P—Chloro- Br 3096w 2976 1650s 1567s 1493s 1471m 1395m 1365s 1263m 11988 1274m 1116w,1104w, | 857m,817s,800m 699w 
Phenyl 2935w 1447w 980m 1176s 1026m 1052s  1088w,1013w,959w — 775s,746m 
2857 
2:4—Dichloro- Br 3096w 2994 1650s 1580s 1488s 1471w 1393s 1359s 1252s 1198s 12945 1155у/,1142у, 826s,794s,722m 693m 
Phenyl 3030w 2959w 1449w 977m 1178s 1021s 1045s 1102m, 961% 
; 2874 | 
|  3:4— Methylene- Br 3086w 3003 1647s 1575s 1494s 1456vs 1391s 1348m 1250s 1200s 1290s  1124w,ll03m, 857m,843m,813s 692m 
dioxyphenyl 2924w 973m 11785 1037s 1052s — 985w,950w 8005,757m E 
2865 s > 
) С--Н stretching vibration; (b) Triplet due to —CH, symmetrical stretching vibration; (c) С===0 stretching vibrations; (4) С===С stretching vibration; (e) Aromatic ring stretching vibratio *! 


—CH out of plane deformation; (h,) —CH, methyl | 
(К) С===0 skeletal 
(n) C——Cl or C——Br stretching vibration. = 
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compounds, that conjugation of ethylenic double bonds or of carbonyl group 
and ethylenic double bond causes a shift from the normal position to a. 
longer wavelength. Thus C=O group in acetone shows a band at 1718 cm7}, 
while conjugation with one phenyl ring as in acetophenone lowers. the 
frequency to 1687 ст"! and conjugation wiih two phenyl groups as in 
benzophenone lowers the frequency to 1655 cm-!. &--unsaturated ketones 
normally give bands in the region 1685-1665 cm-! but ccnjugation of double 
bonds with, C=O, carbonyl group results іп a low frequency shift of the 
C=C absorption, which is similar to but smaller than that arising: from 
normal pair of conjugated double bonds. Thus rasmussen et. al? place the 
С=С. absorption of isophorone at 1639 cm-! and state that the type of 
conjugated ketone shows the C=C band falls in the region 1647-1621 cm1.. 


In a-G-unsaturated ketones two absorption bands are found in the 
C=C stretching region and the high frequency band may be assigned to the 
C=O stretching and the lower frequency band to the C=C stretching 
vibrations. However if the ketone does not assume the S-transform and 
is locked in the S-cis from the relative intesities will be reversed+. Furthermore 
it has been noted by braude et. аб that the C=O and C=C bands of the 
S-cis form are shifted respectively to lower and higher frequencies so that 
the two bands become rather widely separated ( by 75 cm-! ). | 


Randall et. al$ regarded a band in the range 1587-1575 ст“! аза 
positive indication of conjugation of a double bond with the aromatic ring 
where a carbonyl group or any unsaturated group is directly attached to 
the ring, however, the intensity of the second band near 1580 cm-! is 
considerably enhanced and becomes much more prominent in the spectrum. 


Hergert and Kurth? have reported that unsubstituted chalkones show a 
carbonyl band at 1659 cm-! which is due to conjugation with a phenyl group 
ard analiphatic double bond. They also have stated that the introduction of 
a hydroxyl group in conjugated chelated ortho position to the carbonyl group 
lowers the carbonyl frequency to about 1620 cm-!. They have also reported 
a broad band due to chelated hydroxy group at 3280 cm-! in case of 253, 
^-tribydroxy chalkone. 


The chalkones under investeation are orthohydroxy dichos and. in 
our d we have found two bands in the region 1633-1645 cm-!. 1582- 1565. 
- In view of the above discussion the first band we have assigned о С=О. 
заа vibration and the second band to C=C stretching vibration,.It has 
been also observed that the intensity of the second band near 1582-1 |565 cm" is 
greatly enhanced and is much more prcminent due (о conjugation of the 


*thylenic double bond with aromatic ring having a carbonyl group directly 
attached to it, — қ о LT 


[c 
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Viuyà 
: 
E Itis interesting to note that strong bands other than the C=O stretching 
vibration have been observed in the region 1294-1046 cm“, these were 


characterised as skeletal vibrations of the C=O group?. 

The study of the spectra also indicate that the ortho hydroxy group in 
the chalkone is strongly chelated with the carbonyl group and give a broad 
band in the region near 2700 cmz!. The low frequency of the C=O stretching 
band also supports the chelation of the hydroxy group. 


The C=C and the C—H stretching vibrations due to aromatic ring : 


The fundamental studies in Lenzene vibrations have shown that the 
C=C stretching vibrations of the three double bonds around the ring result 


and 1500 cm-!. These bands are highly characteristic of the aromatic ring 
itself and taken in conjugation with the C—H stretching bands near 3030 
cm-! according to Cloth up? and with A.P.I. spectra~another C=C stretching 
band due to aromatic ring is observed near 1525-1475 сл"! depending upon 
b the position of substituents in the ring. Generally itisfound near 1500 cm", 
except where para substitution or unsymmetrical trisubstitution causes a shift 
towards higher frequency or vicinal trisubstitution a shift towards lower 
frequency. In our investigation we also find a strong band in the region 
1515-1486 cm-! which is due to the presence of C=C stretching vibration 
of the aromatic ring. The C—H stretching band due to arcmatic ring is 
found in the region 3100-3000 ст-!. 


The vibrations due to the presence of a methoxy-OCH; groups : 


As the chalkones under investigation are methoxy chalkonesa triplet of 
aromatic ОСН; group is found in the region 3000-2850 cm-!. The presence 
of OCH; group is also confirmed by the asymmetric stretching vibrations 
due to=C—O—C group near 1263-1250 cm-!, as well as symmetric stretching 
vibrations due to=C—O—C group near 1040-1020 cm-!. These chalkones 
also show а band due to —CH; group near 1370 cm-! and another band 
due to Methyl rocking near 1180 cm-!. 


The C—O Stretching band due to C—OH Group ; 

" А strong band in all the chalkones due to С—О stretching vibration 
18 observed near 1200 ст-!. 

6 C—H in plane and out of plane deformation 5 


4 number of weak bands in the region 1225-950 cm-! due to C-H in platié 
ations vibrutions have been noted indicating the presence of substituents 
рі епу! ring. Intense absorption bands are found in the region 950-1 

the C—H out of plane deformation vibrations. 


in resonance splitting effect on the absorption bands prcduced near 1600 


P E UE РЕН 
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All these frequencies and other characteristic vibrations are tabulated 


in the attached table. 
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RIC STUDIES OF METAL-DIETHYL- 


CONDUCTOMET 
DITHIOCARBAMATES 


К. P. Ѕомі and І. M. BHATT 


Chemistry Department 
University School of Sciences 
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Ahmedabad-9 (India) 


Abstract 


In the present work, an attempt has been made to arrive at the 
formula of some metal diethyldithiocertamates, conductometrically, > 
The formulas obtained were AgDDC, Pb(DDC); Zn(DDC), & 
Cd(DDC), where DDC- is the diethyldithiocarbamate ion. The order 
of the stability was found to be Ag Pb» Са > Zn. 


--О-- 


One of the methods of studying the nature of the complexes is to per 
form conductometric titrations. The general development of Job’s method b/ 
the use of any measurable characteristic for the study of complexes has Бега 
described by Siddhanta.! The application of Job’s method of continuou: 
variation of molar conductance was mace by Puikaystha? and otkers.? 


If a complex RA2- is formed in the solution according to the scheme 
Вм+ + An- c RAm-n 


then the conductivity of the mixture will be less than that which would b? 
observed in the absence of complex formation. The electrical conductivity 
method has not been applied to systems in which several complexes at? 
formed. 


In the present case, formula of silver, lead, cadmium and zinc diethy! 
dithiocarbamates were determined. As these complexes were insoluble iB 
water, the conductance was measured in 75% ethanol. The conductivity water 
of specific conductivity 3 x 10-6 mhos/cm, was used. The resistance 
different solutions prepared was measured at 35° + 0.1°C, with Ма 
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conductivity meter. Results are given in Tables 1 to 4. The data obtained 
are summarised as follows : 


No. Cation NaDDC Conductance at point Formula of 
of intersection the complex 
mhos x 104 Cation : 
NaDDC 
1. 1.0 ml AgNO; 1 ml. NaDDC 0.155 1:1 
0.001 М 0.001 М 
2. 0.7 ml. Pb(NO3). 1.4 ml. NaDDC 0.200 П 52 
0.001 М 0.001 M 
3. 0.8 ml. Cd(SO4; 1.6 ml. NaDDC 0.210 15:52 
0.001 М 0.001 M 
4. 0.8 ml. 2050; 1.6 ml. NaDDC 0.248 il 32 
0.001 M 0.001 M 


Thus the formula of the different complexes are Ag(DDC), Pb(DDC), 
Cd(DDC), and Zn(DDC)>. 

The conductance of any solution will be due to all the conducting ions 
present. It is also governed by the nature of the solvent. In the present case, 
the solvent is 7594, ethanol. At the point of intersection, the conductance 
will be due to (a) conductance of the electrolyte formed during the reac- 
tion and (b ) conductance of the ions obtained from the dissociation of the 
complex. For example, when NaDDC is added to AgNO; in the system con- 
taining 75% ethanol, the point of intersection obtained corresponds to 1.0 
ml. AgNO; 0.001 M plus 1.0 ml. NaDDC 0.001 M. The following reaction 


takes place : 


AgNO; + NaDDC — AgDDC + NaNO; 


Thus at the point of intersection 0.001 M AgDDC and 0.001 M NaNO; 
will be formed. Knowing the cell constant, the specific conductance at the 
an be determined. If the specific conductance of 
NaNO, is deducted, the specific conductance of AgDDC may be obtained. 
However, if we assume that the conductance of different salts (NaNO; or 
Na,SO, ) formed in addition to the complex, is almost the same, we may 
have very roughly the order of stability of the complexes. As we know, 
less the stability, greater the dissociation, and hence, more the conductivity. 
Therefore, the increasing order of stability of different complexes will be the 
same as the decreasing order of conductivity. In the present case the con- 
ductance ( mhos/cm. ) at the point of intersection for different complexes is 


as follows : 


point of intersection с 


AgDDC=0.155 x 10-5 Pb (DDC)4=0.200 x 10-4; | 
Cd(DDC),-0.210 x 10-5; 71(ррС),=0:248 x 10“ 
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From the above, the order of conductivity will be as follows : 
Zn(DDC),>Cd(DDC),>Pb(DDC),> AgDDC 
Hence, the order of stability of different complexes will be as follows : ) 
Ag>Pb>Cd>Zn. 
TABLE 1 
No. ml. of ml. of ml. of ml. of ИВ mhos 
0.001 M 0:001 M H,O ethanol x 104 | 
AgNO; | NaDDC ( 
1. 0.0 2.0 3.0 15.0 0.290 | 
2, 0.2 1.8 3.0 15.0 0.255 | 
3. 0.4 1.6 3.0 15.0 0.232 | 
4. 0.6 1.4 3.0 15.0 0.210 | 
5: 0.8 1.2 3.0 15.0 0.185 1 
6. 0.9 1.1 3.0 15.0 0.160 1 
7. 1.0 1.0 3.0 15.0 0.155 
8. 1.2 0.8 3.0 15.0 0.158 
9. 1.4 0.6 3.0 15,0 0.172 1 
10. 1.6 0.4 3.0 15.0 0.198 
11. 1.8 0.2 3.0 15.0 0.220 
12. 2.0 0.0 3.0 15.0 0.245 
TABLE 2 
No. ml, of ml. of ml. of ml. of ИВ mhos 
0.001 M 0001 M Н,0 ethanol x 104 
PL(NO3), Маррс 
ү 3 | 2.9 15.0 0.286 
2. К | . 2.9 15.0 0.264 1 
4 05 ЈЕ 2.9 15.0 0.248 j 
5 a +: 2.9 14.0 0.238 | 
6. ae ia 2.9 15.0 0.230 
7 б 5 2.9 15.0 0.200 
3 i ү 2.9 15.0 0.220 
9 1 i Un 2.9 15.0 0.242 
У 2 . 2.9 15.0 0.272 
d zs 2.9 15.0 _ 0.340 
: : 2.9 15.0 0.422 
2.1 0,0 2.9 15.0 0.498 
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TABLE 3 

No. ml. of ml. of ml, of ml of ИВ mhos 

0,001 М 0.001 М Н;О ethanol x 104 

CdSO, NaDDC 
1 0.0 2.4 2.6 15.0 0.310 
p 0.2 22 2.6 15.0 0.298 
3. 0.4 2.0 2.6 15.0 0.265 
4 0.6 1.8 2.6 15.0 0.240 
5. 0.7 1.7 2.6 15.0 0.220 
6. 0.8 1.6 2.6 15.0 0.210 
ТІ 0.9 1.5 2.6 15.0 0.200 
8. 1.0 1.4 2.6 15.0 0.200 
9. 162, 1.2 2.6 15.0 0.160 
10. 1.5 0.9 2.6 15.0 0.160 
11. 1.8 0.6 2.6 15.0 0.142 
12. 2.4 0.0 2.6 15.0 0.100 

ТАВГЕ 4 

No. ml. of ml. of ml. of ml. of  l[R mhos 

0.001 M 0.001 M Н,О ethanol x 104 

ZnSO, NaDDC 
1 0.0 2.4 2.6 15.0 0.322 
2 0.2 212 2.6 15.0 0.310 
3 0.4 2.0 2.6 15.0 0.292 
4. 0.6 1.8 2.6 15.0 0.270 
52 0:7 1.7 2.6 15.0 0.250 
6 0.8 1.6 2.6 15.0 0.248 
7 0.9 1.5 2.6 15.0 0.248 
8. 1.0 1.4 2.6 15.0 0,240 
97 12 1,2 2.6 15.0 0.238 
10. 1.4 1.0 2.6 15.0 0.220 
И. 1.8 0.6 2.6 15:0 0.178 
12. 2.4 0.0 2.6 15.0 0.110 


Thanks are due to late Prof. А. М. Trivedi for the interest in the work. 
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TRANSITION METAL CHELATES WITH SCHIFF BASES 


L. D. Dave and K. R. PATEL 


Smt. Jadavben C. Sutaria P.-G. Research Institute, 
Bhavan's College, Dakor ( Gujarat ) 


Abstract 
The Schiff base formed by the ketone 2-OH, 5-СН; 

acetophenone on condensation with ethylenediamine has been 

used here to study the chelates formed by it with Cu2*, Co?*, 

Ni?+ and Fe?* ions. Analytical, magnetic and spectral properties 

of these chelates have been studied and structures assigned to 

them. Iodo-and pyridine complexes formed by the Ni?*-chelate 

were also isolated and studied. 

* * ж 

Much research work is being done оп the analytical and structural 
aspects of metal chelates of Schiff bases."2 Tt was decided to study the 
complexes of Cu?*, Ni?*, Co?* and Fe?* with the Schiff base formed 
by condensing 2-OH, 5-СН; acetophenone with en, 


Preparation : 


The Schiff base 2-OH, 5-СН, acetophenone ethylenediamine (L) was 
prepared by condensing the ketone ( 2 moles) with the amine ( one mole) 
In presence of absolute alcohol by refluxing the mixture for one hour. 
The yellow Schiff base formed was recrystallised from alcohol when it 
showed a m.pt. of 201°c. The metal chelates were prepared by refluxing 
in alcohol an excess of the Corresponding metal salt and the Schiff base 
(L) for about an hour. Since the chelates are insoluble in water it is 
found very convenient to maintain, during preparation, an excess of metal 
salt which can be later washed Out with water. The chelate is formed iP 
alcohol and is dropped into water when it precipitates out. Analar Си5О», 
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NiSO,, Со( NO; ); and FeSO, were used. The coloured chelates formed 
were washed with water and recrystallised from chloroform and dried 
under vacuum, For the preparation of the Co2+ and Fe?* chelates, an 
atmosphere of hydrogen gas was maintained. These four chelates were 
found to be soluble in organic solvents such as chloroform, benzene, 
absolute alcohol, carbon tetrachloride, etc. Co?* and Fe?* chelates slowly 
get oxidised in solution. Solids are quite stable in air upto 150?c. Chemical 
analysis of the metal showed all of them to be 1:1 chelates, i.e., they 
could be represented as ML where M=Cu?*, Мі2% Co?* ог Ее2%, Тһе 
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ligand (L) behaves as a tetradentate one as expected from its formula. 


The results are tabulated below : 


Mol. wt, Data 


Chelates Found Expected for a 
monomer 


(1) CuL (1) 390.2 
(2) 394.7 385.54 
(3) 386.1 

(2) NiL (1) 392.8 
(2) 381.0 380.71 
(3) 387.5 

(3) CoL (1) 398.12 
(2) 395.8 380.90 
(3) 396.4 

(4) FeL (1) 380.7 
(2) 383.4 377.847 
(3) 392.31 

(5) NiL. I (1) 51523 
(2) 520.13 507.6144 
(3) 51224 

(6) NiL I (py) (1) 593.28 
(2) 5982 586.6211 
(3) 590.93 

(7) МШ, (py), (1) 55522 
(2) 541.33 538.7234 р 
(3) 54321 


— —————— мы 


_ виды 
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The iodo-complex of nickel chelate was formed by refluxing the 
latter, NiL, with iodine in CCl, for an hour. On cooling, dark crystals, 
which analysed as NiL. I were obtained. They were washed with cold 
CCl, in which both МШ, and I, are soluble but not NiL. I. Similarly, 
the dipyridinated complex NiL. Ру, was prepared by refluxing NiL and 
pyridine in CCl, solution for an hour and cooling. NiL. Ру, was purified 
by washing it with acetone. Finally NiL. Py. I was prepared by refluxing 
NiL. I with pyridine for an hour, cooling the mixture, filtering the solid 
and washing it in turn with CCl, and acetone. 


Structures : 


Chemical analysis showed them to be 1:1 complexes. Job's method, 
applied to solutions of these complexes in CHCI, confirmed that they 
were all 1 :1 complexes as the maxima were always at 50% M/M+L. 
The molecular weights of these chelates were determined cryoscopically 
using camphor as a solvent, 


It can be seen from the table that they all are monomers, They all 
showed nearly zero conductivity in nitrobenzene proving the non-electrolytic р 


nature of the chelates. The chelates, therefore, are given the following | 
structure : | 


о | 
аи 
( сем ile P N=C Etil 
| сн, сн, 
Where M*?—Cu*2,Ni*2,Co*2 Fe?*, 


The magnetic moments of the chelates were determined at room temp., 


on a Guoy balance, These and other data are given in the Table of 
Constants given on page 191. 


On the basis of the values for the magnetic moments. the number of 
unpaired electrons in each case is calculated on the *'spin-only " basis’. 
Hence are made the tentative assignments of structure. The electronic 
Spectra taken on Beckman DU Spectrophotometer, in CHCl, for the ML 
chelates, and in pyridine for the others, are consistent with the structural 
assignments made. Thus (ће CuL chelate shows two weak bands at 660 nm 


“СС-0. In Public Domain. Gurukul Капап Collection, Haridwar 


191 


(т=п) ; 
€69I IOTZ PITZ STOI 701 
(1=4) 
20871 00-55 TIST ТІ ӨСТІ 
(0-а) (oSue1o мојод) | 
“ap 1601 “071 « ка) “TIN 
(р-п) У 
969 "У 6:71 89:71 ( чмола-23 пето ) "Jod Y 
(с-ч) 
сто" LV'SI ICSI (par) 1702 % 
(о-п) 
шюр cr SI SE'SI (eSuvio usmppor) TIN 76 
(т=п) 
сіл 9Е'91 ЕСТ (рэ1-Азо1) Лао `I 


51591 ІІ uo 515084 (т uo 

(ига) % раштпојод  9ipunog % рәттә гу % punog 
- = E ( "оу go — т) "ON. 

faa иоцошцивә uaS0]ppr иопршигг рг дг хојашор 


Te1pouejoo 
= терииелАЯ orenbs 
5 
5 
о 
is телроцејо0 
5 
E 
5 ]epouegjoo 

$ јелроцелој, 
5 

Е леџеја 
E» 

© 

ғ 

= Ieuv[q 
р — 

LN 

ie 

3 poausissp 

S 241121416; 

= о. 

Š 

~ 


5јпв500 JO э14ЕТ, 


00 ИН 


192 Digitized by Arya Samaj Foundation Chennai and eGangotri Vidya 


(shoulder) and at 545 nm with a strong charge transfer band at 422 nm. | 
The weak bands can be correlated* with the transitions 2А|,<-2В,, and 
?E;«-B;, МІ, shows two weak bands: one at 750 nm and the other at 
560nm can be assigned? to the electronic transitions !B;,«-!A,, and | 
1Б„<-!А. There is а shoulder at 460 nm (medium) and an intense band | 
at 421 nm. The latter is a charge transfer band while the band at 460 nm 
could be the п-п“ band of the ligand itself. The CoL shows two 
weak bands, one band at 560 nm and another at 490 nm with a charge 
transfer band at 415 nm, The two weak bands can be attributed® to the | 
transitions : ^T;(F)«-4^A; and ^T,(P)«-5A». 


The Fel. complex shows two weak bands which are very near each 
| other: One at 500 nm and the other at 438 nm. These seem to be 
arising from an Jahn-Teller splitting of the transition’ °T,<-°E. There is 
also a strong charge transfer band at 390 nm. 


The authors thank Dr. R. P. Patel of S. P. University for assistance 
with the recording of absorption spectra. They also thank the U.G.C. for 


an award of research grants to both of them. 
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2.5-DIHYDROXY ACETOPHENONOXIME 
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Bhavan's College, Dakor 


Abstract 


The metal chelates of the ions Fe?* and Co?*, with the 

ligand 2 : 5-dihydroxy acetophenone oxime, have been studied. 

The complexes were found to possess 1 : 3 stoichiometry on the 

basis of analytical & molecular wt. determinations. Magnetic 

moments show the Fe3* and Co?* complexes to be octahedral. 
Metal chelates formed by 2, S-dihydroxy acetophenone oxime have 
been studied for analytical and structural purposes! for Cu?*, МІ2% and 
Pd2+ ions. Here it was decided to study the structures of the ferric and 


cobaltic chelates of this ligand. 


Preparation : 

The acetophenone oxime, ( L), was prepared by condensing the ketone 
2, 5-OH, acetophenone with hydroxylamine hydrochloride by keeping the 
mixture overnight. The black-red oxime was recrystallised from alcohol. 

For the preparation of the complexes, sodium salt of the ligand and 
proper metal salt solution were refluxed, in presence of acetate buffer, 
for 1} hours at pH —6-7. The blackish chelates formed were washed with 
water and finally with alcohol and dried at 110°-115°c. The complexes 
are not soluble in any organic solvent. They are stable in air, The chemical 
analysis showed them to be 1 :3 in composition, і.е. ML;. This stoichiometry 
Was confirmed by molecular wt, determination, done cryoscopically, in cam- 


Phor. It shows them to be monomers, i 
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Mol. wt. Data $ 

€ - — ama ue S | b 

No.  Chelates Expected for a monomer Found Ir 

кыс —M—————————— 

1. FeL, 554 (i) 563.0 b 
(її) 560.7 

C 
2. CoL; 557 (i) 564.3 
(ii) 569.1 

—R—À—————Ó——— PM ————————— u 

The ligand, thus, behaves as a bidentate one as expected. The ferric 1 

chelate, therefore, is given the following structure : b 

| 

q 

5] 

in 

The magnetic susceptibilities of complexes were determined at room В 


temp. on a Guoy balance. The magnetic moments were found to be as 
follows : 


erp (FeL,)=5.88 B.M. 
шеу; (CoL)-3.788 B.M. 


Ferric chelate : 


The magnetic moment suggests that it contains five unpaired electrons 
Which indicates a spin-free, outer orbital, octahedral complex. 


The absorption spectrum in the visible region was determined ОЛ 
_ Hungary Spectromon Spectrophotometer, It showed ill-defined curves with 
- high € with no distinct maxima. The charge transfer spectrum of the ligand 
stem has a long tail into the visible and no conclusions could be derived 


Study of rei *Digiligeeby Arya Samal Foundation Chennai апа eGangotri 195 


spin sextet (5412) with no other sextet state as a higher level, the absorption 
bands will be not only Laporte-forbidden but spin-forbidden ав well. 
Hence they are expected to be very weak and are most likely swamped 
by thé tail of the charge-transfer band. 


Cobaltic chelate : 
The magnetic moment (реуу=3.79 B.M.) does not provide any 
unequivocal indication of the number of unpaired electrons.in the complex. 
Two possible explanations can be given and it is difficult to distinguish 
between the two : 
(1) There could be an equilibrium between а spin-free (у =4.83 В.М.) 
and a spin-paired (р=0 B.M.) Соз+ complex? 8, 

(2) The cobaltic state might have got reduced by the ligand system 
so that what we are handling is a mixture of cobaltous (j,—3.9 
B.M.) and cobaltic (ь=0 B.M.) complexes, with the cobaltous 


prepondering. 


The absorption spectrum is, again, similar to the ferric one and is 
quite indistinct without any clear maxima. The tail of the charge transfer 
spectrum goes much into the visible, thereby lifting the entire spectrum 
in the visible region to more than € =800. 

We thank Dr, P. K. Bhattacharya, Chem. Dept., M. S. University, 
Baroda, for permitting us to use the Guoy balance and the Spectrophotometer. 
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Cu?*, Ni2+ and Co?* COMPLEXES WITH 2-OH-3-Br-5- CH; 
BENZOPHENONEOXIME 
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Bhavan's College, Dakor (India) 
and 
R. M. SHAH 


Sheth P. T. Arts and Science College, Godhra ( India ) 
Abstract 


The chelates of Cu2*, Ni2* and Co?* with the ligand 
2-OH-3-Br-5-CH,  benzophenoneoxime ( L) are prepared. 
Their analytical, magnetic and spectral characteratics are studied 
and structural inferences made for the three chelates. lt is 
found that they all can be represented as ML; and that while 


the chelates of Cu?* and Ni?* are square planar, the Co?* 
chelate is tetrahedral. 


ж ж ж 

Preparation of the ligand : The ketone, 2~OH-5-CH, benzophenone 
was obtained by Fries migration of p-cresyl benzoate!. It was next bro- 
minated in acetic acid solution. The bromoketone was then converted into 
its oxime (Г) by treatment with hydroxylamine hydrochloride? in alcohol. 
Recrystallised from alcohol, its m.pt. was 158°C. 

Preporation of the chelates ; The metal sulphates were refluxed with 
the ligand in an acetate buffer of PH=6 to 7 for some two hours. The 
precipitated solid chelates were washed with water and finally recrystallised 
from chloroform. The copper chelate is dirty-brown, the nickel one is 
greenish and the cobalt one is yellow. The chelates are insoluble in water, 


sparingly soluble in alcohol and soluble i ШУ 
are quite stable upto а temp. of 150*C. ec 


Analysis of chelates : The chelates were broken by a small quantity 


of nitric acid. The metal content in each case was determined by standard 


куна] methods, Bromine in each case was estimated by the method of 


Kay and Haywoods?, The metal and bromine contents showed that the 
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complexes were 1 :2 in composition. The details of the analysis are given 
in Table 1. The mol. wts., determined cryoscopically using camphor as the 
solvent, showed the chelates о be monomeric, i.e., the chelates could be 
represented as ML. The 1: 2 stoichiometry is голота by Job's method 
of continuous variation. For this, the chelates we: re extracted in chloroform 
and the optical densities of solutions of different metal contents were 
determined. In each case, the maximum was found to be at 33 % of 
M/M+L giving a 1:2 composition for the chelate. 


Magnetic properties : 

The magnetic susceptibilities of the three chelates were determined 
at room temperature on a Guoy balance. The magnetic moments calculat- 
ed from the susceptibilities are found to be 1.9, 0 and 3.9, B.M. for 
the copper, nickel and cobalt chelate, respectively. On the basis of 
“ өріп-опіу” value, the chelates are assigned one, zero and three unpaired 
electrons for CuL, NiL; and CoL, respectively. From the number of 
unpaired electrons, their structures are considered to be square-planar for 
Cub, Nil, and tetrahedral for CoL,, This can be explained on the 
Pauling’s diagrams as follows : 


Си ° 


T OOOO oO 6 Ө, 


ЕА 


085 Worle 


dsp? 


Сора: 
co {а OOOO Фо 50 © 
The Cul, can be depicted as : 


ne 1675 
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Electronic Spectra : 


The visible and the ultraviolet spectra were mapped using solutions of these 
chelates in chloroform. They were measured on Spectronic20. The absorption 
maxima and their extinction coefficients are listed in Table II : 


TABLE II 
Electronic Spectra and Magnetic Moments 


Chelate Maxima (nm) [ pess CB.M.) at 25°C 


Сиг 660 128 1.8 
470 370 
385 5200 


NiL, 610 122 
480 200 
400 5600 


CoL; 650 44 
540 440 
380 16000 


These spectra are consistent with the structures assigned. They can 
be correlated with the crystal field diagrams as shown below : 


CuL, : Square planar structure. 
2.19 d хе 
беу 650 


bug ху 


sg сере 


Splitting in an idealised Рал symmetry$. 

The band at 660 nm (в=128) could be due to the transition 
ah, bl >а? b? іе, 2A,,«-2B,, and the other weak band found at 470 
nm (370) may be assigned to the electronic transition 6,4 big! 6? bu) 
ie. 2Е,«-2В,,. The moderately strong band at 385 nm (5200) is obvi- 
ously a charge transfer band. у 


МИ. ; Square planar structure. 


Пн — 
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one at 480 nm (200) the е,4->с,2 b,,.. The band at 400 nm (5600) 
must be a charge transfer band. 


CoL, : Tetrahedral structure 


The band at 650 nm (44) and 540 nm (440) could be “Т,<-“А, | 
and “Т(Е)<“А» respectively. The latter is a shoulder on the strong band | 
at 380 nm (16000) and hence is rather more intense than expected. The | 


| 
| 
| 
Splitting in a Та field for a 47 case (Со2+ ) 


third expected band *T,(p)«-4A; seems to be swamped by the intense | 
charge transfer band at 380 nm. The latter is much more intense than 
the corresponding bands at 385 nm. and 400 nm. іп СШ, and NiL;. It 
is probably due to easy oxidation of Co?* to Co3+ so that the transfer 
of charge is more allowed than in the other two cases. 
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